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Technical Advancement 


Under Institute Auspices 


branch of the petroleum industry is reported 

and recorded in the forums provided by the 
annual and semi-annual meetings of the American 
Petroleum Institute. 

it is fitting that the presentation of engineering 
and scientific papers and the discussions of impor- 
tant advancement and achievements be concentrated 
in the sessions provided by the A. P. I. devision of 
refining. The interest manifested at these meetings 
is ample proof of their value. Given time and op- 
portunity to round out programs dealing with gen- 
eral topics of interest, subjects relating directly to 
the technical and mechanical problems of refinery 
operation, providing additions of merit to the liter- 
ature of petroleum processing, the sessions of the 
division of refining can and will become the focal 
point, the clearing house, of technical information 
for the refining industry. 

The program of the meeting just held at Chicago, 
dealing largely with the general subjects of motor 
fuel and lubrication, brings down to date a great 
deal of important technical information. Several of 
these important papers are presented elsewhere in 
this magazine. 

Plans for the coming semi-annual meeting of the 
division point to a concentration of effort toward 
discussions dealing with advancement in processing 
technique. Such papers will deal with concrete sub- 
jects, specific applications of developments and the 
mechanics of operation of new or modified process- 
ing systems. 


4 Beery development within the refining 


Iissemination of these additions to the technical 
lite:ature of the industry is both an obligation and 
a privilege of the technical trade press. Because .of 
this privilege and this obligation, and because of the 


real and lasting value of the important development 
work underway and being constantly reported, this 
journal is pleased to give the ever increasing amount 
of space required for the presentation of such ma- 
terial, that it may be speedily put into service by the 
refining industry. Industrial technical achievement 
and industrial progress can only be accellerated 
through the interchange and application of scientific 
knowledge. 

A cursory review of the excellent work done in the 
past few years by various committees of the Refin- 
ing Division of the American Petroleum Institute is 
striking evidence of what can be accomplished by 
concerted co-operative effort. In the future the work 
of this division, acting as it will as a clearing house 
for technical information, should be enhanced in 
value many times. Its work on vapor lock and other 
fuel research problems, problems of a general tech- 
nical nature, testing methods and specifications, sta- 
tistics and economics, disposal of refinery wastes and 
fire prevention and safety, has been of inestimable 
value. 

Continued activities along such lines with ever 
widening scope of activity and continued knowledge 
in the sessions provided by the A. P. I. Division of 
Refining. The interest manifested at these meetings 
gained through interchange of ideas at proposed 
regional meetings will contribute much more of 
value to the general welfare of the industry—and 
with the annual and semi-annual meetings providing 
opportunity for discussion in open forum, and this 
followed by distribution of such important material 
through the columns of the technical trade press, 
the ultimate value of such work is extremely difficult 
of appraisal. 
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Keeping Up By Keeping Ahead 


HIS refining industry continues to squirm under 
the pressure of the heavy hand of a changing 


technique in operation. Change is the one thing 
constant in the making of gasoline and lubricating oils. 
The modern of today is the obsolete of tomorrow. 
Right now octane numbers have been checked back 
to the laboratory and the engineers who design equip- 
ment. Something more has to be done about the anti- 
knock specification in gasoline; so the chemist and the 
engineer must pursue an old subject. It is nothing new 
so far as a subject goes but it is something different 
so far as accomplishment goes. The anti-knock value 
in gasoline is an old study. It reached one level of 
solution when it was found that the use of tetra-ethyl 
lead would give gasoline an anti-knock value. Another 
chapter was finished when it was found that certain 
crude oils would yield a gasoline of native anti-knock 
value. Then came the use of cracked gasolines, natural 
gasolines and straight run products to blend for anti- 
knock value. 


More recently the octane number came along to give 
anti-knock a chance for another chapter. Octane num- 
ber, of course, is but a measure for the anti-knock value 
of gasoline. But anti-knock was a threadbare combi- 
nation of words in the sales office where .octane num- 
bers were greedily welcomed for their sales appeal. 
Jobbers are now setting up octane number specifications 
and it will not be long before the public is on its way 
to become “octane number conscious.” 


This spells the doom of “ordinary gasoline.” There 
will be none of that. Instead each tank car of gasoline 
will fare forth labeled with its appropriate octane rating. 

That is why there is a stir in the offices of those who 
design equipment. There is a lot of talk about the 
reforming of gases. Regardless of the lack of native 
anti-knock qualities of a crude oil it is now necessary 
that each refining plant produce a gasoline of acceptable 
non-detonating characteristics. What the crude oil lacks 
will have to be supplied in the way it is handled. 


So the chemist, the designing engineer and the manu- 
They have 
accomplished a great deal along this line but the task 


facturer of equipment have a task ahead. 


will not be finished until the last refining plant can 
meet the demands of the sales department and the 
public in regard to octane numbers. 

Long before that is a reality there will be other prob- 
lems left on the desk of the technical staffs of the 
When there is need for reducing 


refining concerns. 
costs it is the technician who is asked to devise the 
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EDITORIALS 


method. If the gum content needs attention, the prob- 
lem comes into the laboratory. 

In fact refinery operation long ago ceased to be a 
matter of keeping up; for it is a task of keeping ahead. 
The gasoline of today will fit the motors that are built 
next year or the year thereafter. By the time the com- 
press.on ratio of the automobile motor has caught up 
with the present octane numbers, they will have gone 
into higher brackets, leaving the automotive engineer 
still in the rear. 

If science as expressed in chemistry and engineering 
is due credit for what it has done to keep the refining 
industry ahead of its demands, credit also is due to 
those who have furnished the equipment. In fact there 
are numerous instances of the equipment industry bring- 
ing new methods into existence ahead of the demand 
from refinery engineers. 

The story is told of how Charles M. Schwab once 
surprised a competitor by handing over the specifica- 
tions of a gigantic crane just installed in one of the 
Bethlehem plants. When questioned about his readiness 
to make public the details of construction, Schwab 
replied to the effect that his company would have a 
still larger crane built before the competitor could make 
use of the blue prints. ; 

This applies to the refining plants of the world. The 
most exacting piece of equipment now manipulating 
crude oil under heat and pressure will be replaced by 
another of still keener exactness within a brief time. 
In this, refinery engineers and equipment engineers 
must work as rivals and allies. What one demands 
What the other fashions for 
better products at a lower cost, the one must use. 


the other must furnish. 


History Is In the Making 


HE oil industry of the United States was but 
Ti disturbed when a first cargo of Roumanian 
gasoline was shipped across the Black Sea, the 
Mediterranean Sea, and the Atlantic Ocean and up the 
St. Lawrence River to Detroit and there distributed at 
cut-rate prices. It was presumed to be a distress com 
signment, imported on speculation and sold at a loss. 
Now comes news of a second cargo to be shipped um- 
der terms and conditions ‘which allow a certainty of 
profit to the importer. The transaction likewise involves 
a loss, but not to the importer or distributor. \Ve af 
not informed regarding the specifications of this pr 
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posed second consignment, but published quotations in- 
dicate that it will yield to the refiner who sold it not 
more than 2% cents and not less than 1.1 cents per 
gallon. It is not to be supposed that gasoline can be 
manufactured over long periods of time at 46 or 82 
cents, or even $1.05 per barrel. 


The answer appears to be that Roumanian oil op- 
erators are entering the final phase of a situation which 
developed upon the wreck of proration last year. Opera- 
tors in other countries may take comfort in the know]l- 
edge that this situation carries its own remedy. Pro- 
ducers and refiners of other countries will also take 
comfort in the knowledge that this situation carries its 
own remedy. Disturbing elements have a way of 
eliminating themselves. 


Thereupon, or thereafter, stabilization again may be- 
come possible in Roumania. Meanwhile, the Soviets are 
receiving less and less of foreign gold in exchange for 
their most saleable commodity. 


Lucky So Far 


HANKS to some events over which it had no 
3 bee the petroleum industry now finds its 

“statistical position” greatly improved. Two or- 
ders of martial law, one in Oklahoma and one in Texas, 
must be given chief credit for the substantial with- 
drawals of crude oil and gasoline from storage, as well 
as the abrupt decline in still throughput registered in 
September. 


Until the governors of these states adopted the ex- 
treme military measures the petroleum industry by its 
own efforts was not making any decent headway toward 
reducing its stocks of either crude oil or finished prod- 
ucts. And right now it should not take to itself any 
credit for the improved set of figures that greet the eye 
from week to week. The night traveler who gets the 
aid of lightning when forced to cross a treacherous 
stream has been lucky. What has happened in behalf 
of the petroleum industry between August and October 
is little short of a favorable flash of political electricity. 

But edicts from political camps are not always of 
benefit. The lightning of the heavens may as easily ob- 
struct a roadway as assure a stream crossing. What 
those who sit in the political chairs do is equally as 
subject to disaster. 

What has taken place in behalf of the petroleum in- 
dustry should be accepted as nothing more than a stroke 
of good fortune. Production is at a lower daily rate, 
less material is in storage, and prices are higher. Al- 
though the orders of martial law still exist they have 
been modified to allow increased output of oil; and that 
puts the whole question of clearing the petroleum pic- 
ture right back into the hands of those who have 
han‘'led it for so many years. Industry management is 
righ’ now on trial with further political interferertce 
Within such easy reach that it can be administered on 
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short notice. If ever the men of the petroleum industry 


had had its welfare in their care, they have it today. 
Just as surely as the affairs of oil again turn into a 
byway of 22 cents a barrel for the best grade oil and 
slightly more than two cents a gallon for refinery gaso- 
line, the political lightning will strike again. 

Give the political electricity enough opportunities and 
it will do all the damage long credited to it. The only 
assurance that can be had against further political effort 
is competent control within the petroleum industry. 
There is some encouragement in the fact that a program 
has been adopted and is being carried through in the 
producing division of the industry. The Mid-Continent 
area is following a proration schedule that is commend- 
able and California is in line with its output. 

As for the refining division, its future was placed 
back in its own keeping with the modification of output 
from the Oklahoma City pool and the higher yield of 
the Seminole area in Oklahoma. Although production is 
in line between the major producing states, their total 
still affords sufficient raw material for the refining di- 
vision to erase all the reduction of stocks and then start 
building these into still higher figures. 

A situation that would be desirable but seems almost 
beyond hope would be that of a rising gasoline price 
structure, f.o.b. refineries, throughout the winter. Gaso- 
line prices have for so long been far below any decent 
level that the industry is due a period on the upswing. 
If even a slight increase in these prices could be main- 
tained until next spring the position of the petroleum 
industry in 1932 would be the bright spot of the Amer- 
ican industrial horizon. 

That of course gets around to the threadbare subject 
of control of still throughput. Its record is such that 
the past offers little encouragement. Many times in the 
past five years a little restraint in executive circles 
would have saved a price structure. But the improper 
order came from one or more sources and prices 
tumbled. 

But the man who gives instruction to increase still 
throughput in the next four months should reflect on the 
fact that the atmosphere is charged with political light- 
ning. And its next flash may as well be a disaster as 
an aid. 

It is up to the refiners of the country to recognize 
the fact that they are now the remaining obstacle to 
general market improvement. If every refiner will 
determine to trim his production schedules to the 
point where it will be necessary to continue substan- 
tial withdrawals of gasoline from storage to supply 
the current demand, marketing troubles will rapidly 
disappear. The time has arrived when every branch 
of the industry could avail itself of the favorable in- 
fluence of an improved statistical position. The 
watchword now is produce less than your market re- 
quirements and put up a united front for prices that 
will insure a reasonable profit. 
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A New Method of Refining 


Gasoline 


By ARTHUR LACHMAN 
University of California, Berkeley, California 





A new method of treating gasoline will be described, 
which in a single operation conserves anti-knock quality, 
reduces gum content to the vanishing point, and confers 
high color stability. 

The present methods of gasoline refining are fully dis- 
cussed by Rue and Espach, so that a very brief sum- 
mary will suffice here. 

1. Action of strong sulfuric acid, followed by washing 
with sodium hydroxide. For many varieties of straight- 
run gasoline this treatment is adequate; in some instances, 
sweetening with doctor solution (sodium plumbite) may 
follow. With cracked distillates the amount of acid re- 
quired is large (perhaps 10 to 15 lb. per barrel on the 
average, although as much as 50 lb. is sometimes em- 
ployed). With such drastic acid treatment re-distillation 
is always necessary; and with practically all varieties of 
cracked gasoline, a sweetening operation is also impera- 
tive. 

2. Treatment with sodium hypochlorite solution, pre- 
ceded and followed by a wash with caustic soda, is used 
on certain straight-run gasolines, chiefly abroad. This 
process is not applicable to cracked gasolines, as far as 
known. 

3. Vapor-phase treatment with contact catalysts. In 
this method, vapors coming from the cracking stills, after 
previous adjustment of the boiling range, are passed over 
certain solids, such as silica gel or fuller’s earth (usually 








called “clay’). Marked differences in the final results 
are found both with the catalysts employed (silica gel must 
be carefully prepared, and clays vary considerably in com- 
position and effectiveness), and with the kind of gasoline 
under treatment. Some forms of cracked gasoline (such 
as those from California raw material) are quite re- 
sistant. 

4. Extraction by means of liquid sulfur dioxide, fol- 
lowed by washing with sodium hydroxide, and sometimes 
with doctor solution as well. This method has had marked 
success in the refining of kerosene, and is also used to 
some extent with lubricating oils. Its application to gas- 
oline refining is somewhat more complicated, and so far 
as known at this time, it is used by only one refiner for 
a special product. 

The relative advantages and drawbacks of these present 
methods will be discussed briefly after the new process 
has been described. It may be said, however, that the use 
of sulfuric acid as a refining agent is practically universal 
at this time, both for straight-run and cracked gasolines ; 
and that the vapor-phase contact method has established 
itself in certain fields for the treatment of cracked dis- 
tillates in a limited way, a number of establishments using 
this method for some of their production, but treating the 
balance with sulfuric acid. 





Paper presented at twelfth annual meeting, American 
Petroleum Institute, at Chicago, November 11, 1931. 








HE new method about to be described is a 
vapor-phase operation. Gasoline vapors are 

passed through certain boiling metallic salt so- 
lutions. A great variety of such salts may be used, 
viz., the halides, sulfates, nitrates, or other soluble 
salts of copper, cadmium, mercury, iron, zinc, etc. 
For practical and economic reasons, zinc chloride is 
the particular salt which has been chosen for com- 
mercial development.? 

The zinc chloride method is continuous in opera- 
tion. The raw vapors pass into the treater in a 
steady stream, where they meet a continuous flow of 
solution. The treater may be inserted between the 
fractionating column and its condensing system for 
“direct” operation, or the condensed raw gasoline 
may be re-heated to the vapor condition in a sep- 
arate unit supplied with its own condenser. Which 
method is chosen is largely a question of economics; 
smaller plants, operating one or two distilling units, 





will find direct operation more profitable. As the 
number of such distilling units increases, the cost of 
a separate re-heating unit and condenser is offset by 
greater economies in the operation of the treating 
system itself. There seems to be no practical limit 
to the size of the treating unit. One such unit is 
now in commercial operation which handles over 
5000 barrels of gasoline per 24 hours. 

Gasoline or any other insoluble vapor or gas (such 
as the fixed gases which accompany the cracking op- 
eration), blowing through a hot or boiling salt solution, 
will, of course, evaporate the water and finally leave 
a residue of solid salt. It is essential to prevent this 
change in concentration, which is accomplished in 4 
simple manner by the continuous addition of water 
or steam along with the vapors to be treated. 

This is not the place to give details of the opera 
tion of the treater, since.different stocks require dif- 
ferent handling, and each stock must be studied to 
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determine the most economic procedure of obtaining 
the desired results. This is the more necessary since 
refiners differ in their ideas of the extent to which 
refining should be carried. It will suffice here to 
enumerate the variables which are under control or 
which can be compensated, and to furnish from ac- 
tual commercial operation a picture of the results 
which are being obtained. 


THE VARIABLES 

Certain variables are imposed by the operating con- 
ditions existing at the plant. The vapors to be treated 
may have a temperature of 410° F., or as low as 265° 
F. Fixed gases may be present to the extent of 750 
cubic feet per barrel of distillate; or, if the treatment 
is to be a re-run, they may be absent. Most plants have 
their condensing systems hooked up to a gas main, in 
which the back pressure may vary from a little below 
atmospheric to as high as 40 pounds per square inch 
gage pressure. Some back pressure is also due to the 
passage of the vapors through the zinc chloride solu- 
tion, as well as to line friction. In some cracking plants, 
steam in varying proportions is used to assist dephleg- 
mation in the fractionating towers. 

The variables which the treating system itself may 
adjust are 

1. Temperature. Normally, the treating temperature 
ranges between 302° F. and 347° F., although both 
higher or lower temperatures may occasionally be ad- 


visable. If the vapors to be treated are too low in their . 


initial temperature, heat must be supplied in some man- 
ner; most easily, as a rule, by means of super-heated 
steam. 

2. The concentration of the zinc-chloride solution. 
This varies from 70 to 85 per cent (by weight) accord- 
ing to the stock being treated. The adjustment of this 
concentration is not difficult, but requires some calcula- 
tion. As the concentration is to remain reasonably 
contsant, we are dealing with the system, zinc-chloride 
solution — water vapor, and must, therefore, control 
both temperature and water-vapor pressure. If the 
temperature is fixed by other conditions, water-vapor 
pressure is the factor to be adjusted. The water-vapor 
pressure may be computed most readily from the fol- 
lowing data: a, the average molecular weight of the 
condensable hydrocarbons; b, the amount of fixed gas 
per unit of such condensable hydrocarbons; c, the 
amount of water in a sample of condensate; d, the ab- 
solute pressure of the total vapor system. 

Since it is possible to supply zinc-chloride solution 
of any desired concentration, too high an original va- 
por temperature may be reduced to the necessary ex- 
tent by feeding this solution at a lower concentration 
than the operating strength, using the excess heat to 
bring it up to the required point. 

3. Time of contact between vapors and solution. 
Since the total volume of vapors (gasoline, fixed gases, 
steam) is known from the preceding data, it is a simple 
Matte to compute the volume of treating space required 
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to give the time of contact which preliminary tests show 
to be desirable. It is interesting to note that this time is 
measured in seconds. As short a period as two sec- 
onds is ample under some conditions; 12 seconds is the 
longest time that has been found necessary so far. 

4. Degree of mixing. Under the conditions of opera- 
tion, with a gas being washed by a liquid in which it is 
practically insoluble, action can only take place in the 
film at the interface. Intimate mixing is, therefore, par- 
amount, and probably more decisive than any other 
single factor named. However, once a given type of 
mixing device has been selected and has become, there- 
fore, a constant factor, the operator may vary temper- 
ature, concentration, and a!so time within rather wide 
limits at his choice. Time becomes a variable if it is 
possible to alter the operating pressure, or the rate of 
vapor flow. 

The types of mixing devices that have been employed 
so far comprise towers filled with various sorts of pack- 
ing, as well as bubble-cap towers. Injectors and mechan- 
ical mixers also offer possibilities, but have not been 
used as yet. 

To sum up, then, vapor-phase treatment of gasoline 
with zinc-chloride solutions is best accomplished by an 
equipment which brings about intimate mixture of the 
gas and liquid phases, at a temperature lying between 
302° F. and 347° F., where the zinc-chloride solution 
has a concentration ranging from 70 to 85 per cent, 
and at such a rate of passage that from two to 12 sec- 
onds are allowed for the process to complete itself. 
This time is figured as gross; actually, of course, some 
considerable space is occupied by the packing material, 
and it is almost impossible to calculate the net space 
occupied by the liquid itself; the true period of contact 
may be less than half the gross time. This rapid re- 
action permits a correspondingly small equipment ; thus, 
the 5000 barrel-per-day unit now in operation has a 
volume of only 1100 cubic feet. 


RESULTS ACCOMPLISHED 


The following plant figures cover a re-distillation 
operation during the month of June, 1931. The amount 
of raw pressure distillate treated daily averaged a little 
over 5100 barrels (42 gallons each), when in full serv- 
ice; for several days this rate was reduced (see de- 
scription of this plant below). 


TABLE 1 
Barrels Barrels Per cent 
Pressure distillate charged ..138,135  ...... fear 
410°F. end-point gasoline........... 124,550 90.13 
Coa NE i aR Cece eee 13,323 9.64 
en” ere oe, rear oy temas et 2 te 
410°F. end-point content 
of vaw distillate 6256054050 5 See ee 91.65 
410°F. end-point gasoline 
COGUMOOR: 526 OS 5 SS eek ee ee 90.13 
Plast GENCY 555525 eee 98.35 


The figure labelled “plant efficiency” needs a little 
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explanation, since the determination of how much gas- 
‘oline of a given end point may be contained in a raw 
stock of higher end point is by no means obvious. 

The method of ascertaining the boiling range of gas- 
oline of the American Society for Testing Materials* 
gives comparable results in skilled hands, but the fig- 
ures so obtained have no real significance in determin- 
ing yields. If a boiling point curve secured by this 
method is plotted at 10-per cent intervals, and the con- 
tent of lower end-point distillate is scaled off on this 
curve, we find an actual tank recovery of refined treat- 
ed gasoline of 103 to 105 per cent, a manifestly absurd 
result. After many varied trials, it was found that dis- 
tillation at a moderate rate of a sample of one liter of 
the raw stock, through a long glass column containing 
a 30 cm. layer of jack chain up to the same end point 
as given by the A. S. T. M. distillation of the refined 
stock would yield a distillate having an A. S. T. M. 
boiling point curve very similar to that of the refined 
stock itself. The percentage of desired end-point gas- 
oline ascertained in this manner is regarded as the com- 
parison figure. There is no real assurance of its ac- 
curacy. It is clear, however, that the loss of actual 
gasoline during zinc-chloride treatment is so small as to 
have little importance. The over-all loss of 0.23 per 
cent is itself probably a trifle high, since no allowance 
has been made for recoveries in the absorption system. 

As the raw distillate under treatment comes from a 
number of cracking units, the product of which is sub- 
ject to some variations, daily composite samples of the 
raw stock and of the treated gasoline are analyzed. A 
typical set of comparison figures is given here. 


TABLE 2 
Comparison of Raw and Treated Stocks 
Raw Treated 

Gravity, degrees A. P. I... 53.2 55.9 
Initial boiling point ........ 99 deg. F. 90 deg. F. 
10 per cent point......... | aint Ri Sebi 
50 per cent point......... ee Oh 
90 per cent point......... SE diets Teasley 
95 per cent point......... _ Nida ar: eileen oa 
CIID 70 SA lg dhidie & oc 'e.ae.e Oars OU oon re 
Gum (copper dish method) 290 mg. 5 mg. 
ereur, per Cent.......... 0.28 0.19 
Mercaptan, as molar...... 0.017 0.007 
NS bie aicta's dso: 30 


Reduction in sulfur content varies with the nature of 
the sulfur compounds present. The average reduction 
is from 25 to 40 per cent. It will be noted that the 
treated stock is still markedly “sour,” but that the 
amount of mercaptan is considerably diminished. The 
reduction in mercaptan content seems to be a function 
of the time of contact, other things being equal. It is 
possible to obtain sweet distillates, but the time required 
is so great that it is cheaper, in the case of cracked gas- 
olines, to complete the sweetening operation subse- 
quently. When used for the treatment of straight-run 


~~ *Method D86-30, A. P. I. Standard Method 307-30. 
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vapors, in which the amount of sourness is quite small 
2 sweet product is secured at once. 

With the older methods of refining, which also yiel 
sour products, sweetening is a process requiring greai 
care if color is to be conserved. Zinc-chloride-treater 


distillates, on the other hand, do not change either color 


or gum number when sweetened with sodiumplumbite 
and sulfur. 

It is not possible to compare directly the octane num- 
bers of the raw and the treated stocks, owing to the re- 
duction of end point in the latter, which of its own ac- 
cord will raise the octane number. A comparison, 
however, of the octane number of the special distillate 
made for yield determination, with that of the treated 
stock, shows the number to be unchanged within the 
errors of measurement. 

As to color stability, the real test is that of service 
conditions. The following data are available for a 
tanker cargo shipped from Los Angeles to Bayonne, 
through the Panama Canal: 


TABLE 3 
Bayonne (30 
Los Angeles days later) 
RN ee dt ee ee watt ie 30 30 
IE OT nn iis pitch Rick wee 68 68 
Gum (copper dish), mg....... + 4 
Doctor WR Serb ie Sigal bck oo sweet sweet 


So far as known at this time, the zinc-chloride process 
operates successfully on all types of gasolines. It has 
been used in the treatment of straight-run California 
gasoline, on Cross cracked distillates from kerosene, 
gas oil, and residuum, on Dubbs distillate from resid- 
uum, and on Black distillates from gas oil. These 
stocks, treated on plant scale, were of California origin; 
all of them are difficult to handle by the older methods. 
Laboratory runs have also been made on East Texas 
and on Ohio distillates; some of them produced by 
vapor-phase cracking; in all cases stable, low-gum re- 
fined products are obtained. Kerosenes have also been 
vapor-phase treated in this manner, yielding 30 color 
distillates of excellent burning qualities, with recoveries 
of over 99 per cent, and entirely free of what has been 
regarded as the characteristic ‘“‘coal-oil’’ odor. The 
burning qualities of zinc-chloride-treated kerosene 
throw doubt on the theories that good kerosene must 
be low in sulfur content and free from aromatic hydro- 
carbons. 


WHAT HAPPENS TO THE ZINC CHLORIDE? 

The continuous stream of zinc-chloride solution 
which is mixed with the vapors, either in parallel or 
counter-current according to the type of equipment 
adopted, must, of course, be voided after its work is 
done. This may be accomplished either continuously 
or periodically. In the 5000 barrel unit described be- 
low, the spent liquid is discharged once per shift. The 
amount of zinc chloride fed varies from one pound to 
10 pounds per barrel of distillate being treated. This 
quantity may be supplied at any desired concentration, 
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provided only that the vapors carry enough sensible 
heat to evaporate the solution without becoming cooled 
below the desired reaction temperature. Since we are 
dealing with a system in which a salt solution is in 
equilibrium with its vapor pressure, the concentration 
must adjust itself to the value imposed by that pres- 
sure and the temperature. This adjustment takes place 
with extreme rapidity if the mixing is good enough. 
So far as the gasoline itself is concerned, the action 
of zinc chloride is largely a matter of guess work. Ex- 
cept for the side reactions to be considered in a mo- 
ment, it can only be described as “catalytic.” It seems 
certain that little or nothing happens to the hydrocar- 
bons, saturated or unsaturated. The high ultimate re- 
covery, and the unchanged octane number of the over- 
head fraction, permit of no other conclusion; and the 
amount of polymerization is very small. Some por- 
tion, but not all, of the pyridine bases present combines 
with the reagent to form double salts. The amount of 
impurities responsible for gum formation and color 
instability cannot exceed a fraction of one per cent; in 
all likelihood they are aldehydes or other oxygen-con- 
taining substances, on which zinc chloride is well known 
This theory is supported 
by the fact that the higher fractions contain small 
amounts of highly colored, fluorescent substances. 


to have a condensing action. 
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FIGURE 1 


Typical Sulfur Distribution in High-Sulfur Gasoline 
Cracked from California Residuum 


I. Raw stock. 2. Same after treatment with zinc chloride. 
3. Same after treatment with 15 I|b., 98 per cent sulfuric 
acid per barrel. 


A small amount of the sulfur reduction shown by the 
analyses cited is accompanied by the formation of zinc 
sulfide. This seems to be connected chiefly with the 
mercaptan reduction. It has been possible to show that 
mercaptans, as thio-alcohols, react as ordinary alcohols 
do, io form (thio) ethers: 


2CH SH+ZnCl,—CH, — S — CH,+ZnS+2HCI (1) 


Ther is, however, another process observed with re- 
gard io sulfur compounds; their relative boiling points 
are cianged, as shown in the curves below. This is-a 
sort »f polymerization, so that some of the sulfur re- 
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moval is really brought about by fractionation. Inci- 
dentally, so far as these same California stocks are con- 
cerned, sulfuric acid acts on sulfur compounds in a 
precisely similar manner. 


When directly connected to a cracking plant giving 
fixed gases which contain hydrogen sulfide, some of the 
zinc chloride reacts to form zinc sulfide according to 
the reversible equation: 


ZnCl, + H,S = ZnS + 2HCI (2) 


The amount is not large, and the reaction obeys the 
mass law; the greater the proportion of hydrogen sul- 
fide in the gases and the higher the pressure, the more 
zinc sulfide is formed. 


Another reaction leading to slight zinc losses is hy- 
drolysis, also a reversible reaction: 


ZnCl, + H,O = Zn(OH)Cl + HCl (3) 


The hydrolysis increases with temperature, and also 
with the concentration of the zinc chloride at any 
constant temperature. 


In addition to the chemical reactions just described, 
there are also mechanical losses due to leakage, etc. 
Taken all together, the net consumption of zinc chlo- 
ride in actual practice is from 0.1 0.3 pounds per barrel 
treated. The recovery for re-use is a simple matter. 
The discharged liquor is diluted with water to a 
strength of 50 to 60 per cent and allowed to settle. A 
small amount of heavy oil (about 0.5 per cent of the 
quantity treated) rises to the surface, and is skimmed 
off as cracking stock. Most of the zinc chloride settles 
out as a heavy liquor, which is drawn off and used 
over again, with or without re-concentration according 
to the feeding system adopted. An intermediate emul- 
sion is washed, preferably with warm water; settled 
again; and the final emulsion filtered on a continuous 
filter. The cake contains recoverable zinc as sulfide 
and hydroxychloride, readily soluble in dilute hydro- 
chloric acid. It is questionable whether such a recovery 
is profitable except in very large plants; the bulk of 
the cake is composed of solid and semi-solid organic 
matter of no present known value. 

It is clear, from equations (2) and (3), that hydro- 
chloric acid leaves the treating system with the vapors. 
The concentration is small, and the vapors are “dry” 
until the condensing system is reached. No corrosion 
due to this source has yet been observed, except in the 
condensers. Here it is combatted in the same manner 
as is customary with corrosive crudes containing mag- 
nesium chloride, by injecting weak sodium-hydroxide 
solution, or ammonia solution or gas, into the condenser 
lines as they leave the fractionating towers. A new, 
semi-automatic method of controlling vapor acidity has 
been in use for nearly a year, but is not yet ready for 
description. 


The treater itself is built of steel shell, protected 
against corrosion by zinc chloride, when hot and in 
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FIGURE 2 
Flow Sheet of Zinc-chloride Treatment by Re-distillation. 


active motion, by suitable lining. Lead and copper lin- 
ings are resistant, but usually too soft, so that they cut 
away. Acid-proof bronze stands up well; the high-sili- 
con irons are highly satisfactory against chemical ac- 
tion, but their brittleness is a drawback. Perhaps the 
most reliable lining is acid-proof stone ware, which has 
been employed as bricks as well as in shapes such as 
pipes, etc. Porcelain is much thinner and lighter, but 
very much more expensive. Storage tanks for zinc- 
chloride solutions, both cold and as hot sludge, built 
of ordinary steel plate, have been in service for several 
years without developing leaks. 


CHLORINE CONTENT OF REFINED GASOLINE 

It is clear from the quantity of zinc chloride con- 
sumed per barrel of gasoline treated that no appreciable 
amount of chlorine can have passed into the gasoline, 
even if all the chlorine in the zinc chloride had been 
transferred in that manner. Moreover, there is a close 
quantitative relationship between the amount of hydro- 
chloric acid which can be measured in the exit vapors 
and which is neutralized there in the customary manner 
by means of alkalies, and the amount of zinc chloride 
consumed. 

Direct experiment has confirmed the conclusion that 
chlorine is not present in the treated gasoline in meas- 
urable quantities. A sample of 2.0 g. was burned in 
the ordinary sulfur lamp, and the absorption liquid test- 
ed for chlorine by the nephelometer. The difference 
between the aniount found and the quantity in a blank 
test of the reagent employed was too small to be esti- 
mated. In a further test 100 cc. gasoline was heated 
for several hours with 1 g. metallic sodium wire ; when 
taken up in water the alkaline solution was entirely free 
from chloride ion. 


COMPARISON WITH OTHER PROCESSES 

Since present-day refining difficulties are connected 
chiefly with the marketing of cracked gasoline, and 
since the sulfuric-acid and the contact-catalysis treat- 
ments are the methods in major use, the following brief 
tabulation will be confined to this single raw material 
and the comparison of zinc-chloride refining with the 
two processes named. 

Sludge losses: Sulfuric acid is used in amounts rang- 
ing from five to 50 pounds per barrel. Sludge losses 
increase with the amount of acid, its strength, the time 
of contact and the temperature. Few plants operate 
with a loss lower than three per cent due chiefly to 
solvent action of the acid (Potthoff*). Acid recovery 
is expensive, and has a considerable nuisance element to 
contend with. There are no sludge losses with either 
clay-contact or with zinc-chloride treatment. 

Polymerization: In the refining industry, this term 
refers to the conversion of hydrocarbons lying within 
the gasoline boiling range into products of higher boil- 
ing point, which are, therefore, eliminated during re- 
distillation. The mechanism of polymerization is not 
well understood. Economically, however, it is a reversal 
of the cracking operation. High-boiling hydrocarbons 
are cracked in order to lower their boiling points, and 
thus increase their sales value. To the extent that 
polymerization takes place, this enhanced sales value 
is lost, and good money has been spent (in cracking 
and treating) merely to recover raw material. With 
sulfuric-acid treatment, polymerization losses are quite 
large (see Rue and Espach, p. 45-50") and may reach 
20 per cent. 

Polymerization with either.zinc chloride or clay cat- 
alysis is less than one per cent. 

Re-distillation: This operation is always necessary 
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after sulfuric-acid treatment. Both of the other treat- 
ing processes are able to dispense with re-running, al- 
though in both cases it may be desirable for economic 
reasons. 

Sulfur reduction: This is still an unsolved problem 
with all treating processes, and selection of raw stocks 
low in this element seems to be the best procedure. 
Sulfuric acid, used in large amounts, is the most suc- 
cessful reagent, but a heavy penalty (in sludge and 
polymerization losses, as well as in acid recovery) is 
exacted. Zinc chloride will, on the average, reduce the 
sulfur content to the extent of 25 to 40 per cent. Clay 
contact has little or no action on sulfur elimination. 

Gum reduction: Sulfuric-acid treatment will reduce 
gums to any desired extent, if enough acid is used. 
Zinc chloride in routine operation brings gums to the 
vanishing point. Clay contact varies considerably in its 
effect; on some stocks it works admirably. On others, 
the time of contact must be doubled or trebled; on dis- 
tillates such as California produces, it seems to be quite 
ineffectual. 

Color stability: What has just been said about gum 
reduction applies almost exactly to color stability. Sul- 
furic acid will achieve it, if the price is paid. Zinc 
chloride always gives color-stable products. Clay con- 
tact may or may not do so, and sometimes cannot. 

Knock rating: Sulfuric-acid almost invariably re- 
duces the octane number. Both clay contact and zinc- 
chloride treatment conserve the octane number un- 
changed. 

Applicability: Sulfuric acid is a universal treating 
agent. Zinc chloride will also treat all classes of stock. 
Clay contact seems to be restricted to selected raw dis- 
tillates. 

Cost of operation: Cost accounting is a mysterious 
art, and it is almost impossible to compare costs as 
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FIGURE 3 
Four Heaters at Left. Shell Stills Used for Zinc-chloride Storage in Center. 
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published by one operator with those given by another, 
especially if and when the treating systems in the two 
cases are not identical. We have, however, cost fig- 
ures for one and the same plant, treating the same 
stock, by sulfuric acid on the one hand and by zinc 
chloride on the other. These figures are given in 
Tables 4 and 5. 


No comparative figures are available for operation 
costs of clay-contact systems. They are much lower 
than the cost of sulfuric-acid treatment, and in some 
instances seem to be less than the cost of refining with 
zinc chloride. 


Indirect figures, such as plant overhead, etc., have 
been omitted in the tables, as well as interest and de- 
preciation on the treater itself. The cost of the zinc 
chloride treater is so small that it may be completely 
wiped out in a month or two. 


TABLE 4 
Comparative Costs of Re-distillation Sulfuric-Acid and 
Zinc-Chloride Treatments on the Same Raw 
Stock, Per Barrel Treated 


Item Zinc Chloride Sulfuric Acid 
Leet Ss. aes $0.0096 $0.0212 
Piet Ss. ie 0.0100 0.0168 
Weert. 52s 0.0048 0.0050 
Sent: oo Sasi 0.0120 0.0122 
Electeicity . 3 A eee 0.0002 0.0054 
fine: Chonda ices: ODIS6. oo Aa 
Sestearet MARR Sis ok es ee a 0.0442 
Cousit: -000B oe ee 0.0323 
AMM Ss DOS. i 
MOOG. occ ivad cian 0.0040 0.0108 
Cost per barrel treated. .$0.0582 $0.1479 


The above figures do not take cognizance of sludge 











REFINER AND NATURAL GASOLINE MANUFACTURER 








NOVEMBER, 1931 


FIGURE 5 


Fractionating Towers, Showing Vapor Manifold and Distribution Valves. 


and polymerization losses, the value of which differ 
with location and with market prices. The cost of 
sweetening, which also rises considerably with the type 
of equipment used, is not included. In the plant de- 
scribed, it is $0.001 per barrel. In Table 5 the gasoline 
item is figured at $2.10 per barrel, recovered cracking 
stock at $0.90 per barrel. 


TABLE 5 


Net Values Per Barrel of Pressure Distillate Treated, with 
Adjustment for Polymerization and Losses 





Per Zinc Per Sulfuric 
Cent Chloride Cent Acid 
Gasoline recovered . 90 $1.8900 73 $1.5330 
Gas oil recovered .... 9.75 0.0428 23.25 0.2093 
NO ie ahs Giwigaes 0.25 saan 3.75 i a 
Gross value of products.... 1.9328 1.7423 
Less refining cost from 
EM a od a Riese ess 0.0582 0.1479 
Net value of products .... $1.8746 $1.5944 
Saving due to zinc-chloride 
treatment ......... $0.2802 


This tabulation gives only the direct monetary saving 
in the refinery, The saving increases with the differ- 
ence in value between refined gasoline and cracking 
stock. The average loss of octane rating due to sul- 
Color stability 
of the acid-refined stock was poor, shipments arriving 


furic-acid treatment was four points. 


at Bayonne 16 to 18 color instead of 30 as at present. 
Cash adjustments on deliveries were not infrequent, 
and always expensive. 


PLANT CONSTRUCTION PROBLEMS 
The construction of a zinc-chloride vapor-phase gaso- 
line treater offers no serious difficulties. In practi- 
cally every case, existing equipment can be utilized to 
the fullest extent. There are three general types of 
constriction corresponding to the three possible modes 


of operation which will be briefly enumerated here. 


Type 1—Direct Treatment 

In this method, which is suitable for cracking plants 
directly producing end-point gasoline and operating no 
more than two or possibly three such cracking units, 
the treating equipment is merely inserted between the 
fractionating tower and the condenser of each crack- 
ing plant. It has already been pointed out that the 
volume occupied by the treater itself is quite small. 


Type 2—Re-distillation of Blended End-point Stocks 
This mode of operation is best adapted to larger 
plants having a number of cracking units producing 
end-point gasoline which, however, may vary slightly 
in composition from unit to unit. The raw pressure 
distillates so obtained are blended together and treated 
in larger vapor-phase zinc-chloride units by the method 
of re-distillation. The flow sheet given in Figure 2 
shows the schematic arrangement. The 5000 barrel 
unit, whose operating results have been described 
above, and which is shown in the photographs, Figure 
3, 4, and 5, operates according to this scheme. It con- 
sists primarily of a remodeled crude-still battery. This 
battery was originally composed of four pipe heaters, 
three shell stills, four flash evaporating towers, and 
four fractionating towers, each with its own condenser. 
In order to adapt it to treating purposes, the four pipe 
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FIGURE 4 


Small Towers, 1, 2, 3, Treaters. Tower 4, Old Evaporator Used as Sludge Receiver. 
Tower 5, Old Evaporator Used for Removal of Acid from Vapors. 


heaters were manifolded into a single vapor line, going 
to the treater itself. The shell stills were disconnected 
entirely, and are used for storage of zinc-chloride so- 
lution. The four flash evaporators were also discon- 
nected, one being used as a sludge reservoir from which 
zinc chloride is discharged three times daily, and a sec- 
ond one for the semi-automatic control of vapor acidity 
Which has been briefly referred to. The vapors after 
leaving this last tower come to a second manifold, from 
Which they are distributed by means of hand-operated 
valves to the four fractionating towers. These frac- 
tionating towers have varying capacities; and the va- 





pors are, therefore, distributed to them so that each 
functions to best advantage. By cutting out one or 
more heaters and one or more fractionating towers, it 
is possible to operate the treater at a reduced rate. 
There is, of course, no real need for this multiplicity 
of heaters and fractionating towers, but it will be seen 
that almost any type of available equipment can be 
utilized to advantage. 
Type 3—Re-distillation of Pressure Distillate Requiring 
Separate Fractionation 
This mode of treatment applies to distillates coming 
from cracking plants in which the final control of end 
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_ point is made a separate operation; for example, many 
Dubbs plants function in this manner. The arrange- 
ment is similar to Figure 2, except that a fractionating 
tower is located between the heaters and the treating 
towers; the bubble tower at the right can be made 
much smaller in this case. If the temperature of the 
vapors leaving the first fractionating tower is too low, 
it can be raised by operating the tower as well as the 
treater under a sufficient increase of pressure. 


CONCLUSION 


The method of refining gasoline which has been de- 
scribed in the preceding pages is a radical departure 
from previous practice in this industry. ‘It combines 
the ability of sulfuric acid to treat all types of raw 
stock with the low-cost speedy purification which clay 
catalysis is able to impart to a limited class of pres- 
sure distillates. It enables the refiner to market a 
cracked gasoline practically free from gums, with the 
assurance that it will not go off color during storage 
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or transportation. It may be said safely that this pro. 
cess is past the experimental stage; the laboratory an 
pilot-plant work covered a period of more than two 
years. A commercial unit with a capacity of handling 
from 1000 to 1200 barrels per day was in service fo: 
nearly two years more, during which time it was usec 
for all three modes of operation; directly connected to 
a cracking plant, as a re-distillation treatment, and for 
the treatment of heavy distillates of the Dubbs type. 
The 5000 barrel unit just described has been in prac- 
tically continuous operation for six months. The in- 
stallation of several other units, in various parts of the 
United States, is now under consideration. 
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Chicago.—New officers named by the American Pe- 
troleum Institute at its annual meeting include: 
PrestpweNt—Amos L. Beaty, former president of The 
Texas Company and treasurer of the Institute, who 
assumes direction of the affairs of the body as its 
first salaried president. 

Vice Presipent At LarceE—H. B. Gallagher, Shell Oil 
Company, San Francisco, California. 

Vice PrestpENtT ror Rerin1nc—Daniel J. Moran, Conti- 
nental Oil Company, Ponca City, Oklahoma. 

Vice PRESIDENT FOR Propuction—C. F. Roeser, Roeser 
and Pendleton, Fort Worth, Texas. 

Vice PrestipeNt FoR MarkKetiInc—W. T. Holliday, 
Standard Oil Company of Ohio, Cleveland, Ohio. 

TrEASURER—Axtel J. Byles, Tidewater-Associated Oil 
Company, New York. 


REFINING DIVISION 
Divisional officers of the American Petroleum Insti- 

tute Division of Refining include: 

CHAIRMAN—Daniel J. Moran, Continental Oil Company. 

Vice CHAIRMAN—W. R. Boyd, Jr., American Petroleum 
Institute. 

Secretary—R. P. Anderson, American Petroleum In- 
stitute. 

GENERAL COMMITTEE 

Etectep BY MEMBERSHIP: 

Lloyd F. Bayer, Associated Oil Company, San Fran- 
cisco, California. 

Howard Bennette, Western Petroleum Refiners Associa- 
tion, Tulsa, Oklahoma. 

C. B. Buerger, Gulf Refining Company, Pittsburgh, 
Pennsylvania. 

E. M. Clark, Standard Oil Development Company, New 
York, New York. 

L. R. Crawford, Producers and Refiners Corporation, 
Independence, Kansas. 

Fayette B. Dow, National Petroleum Association, Inde- 
pendence, Kansas. 





New Officers of American Petroleum Institute and Division of 
Refining Committee 


C, W. Hadley, Vacuum Oil Company, New York, New 


York. 

J. S. Harrison, Standard Oil Company of Ohio, Cleve- 
land, Ohio. 

F. E. Holsten, Barnsdall Refineries, Inc., Tulsa, Okla- 
homa. 


A. S. Hopkins, Standard Oil 
Neodesha, Kansas. 

R. E. Humphreys, Standard Oil Company (Indiana), 
Chicago, Illinois. 

E. W. Isom, Sinclair Refining Company, New York, 
New York. 

George Legh-Jones, Shell Oil Company, San Francisco, 
California. 

E. M. Lyons, Tiona Refining Company, Philadelphia, 
Pennsylvania. 

K. G. MacKenzie, The Texas Company, New York, 
New York. 

E. J. Marston, Texas Pacific Coal & Oil Company, Fort 
Worth, Texas. 

Walter Miller, Continental Oil Company, Ponca City, 


Company (Kansas), 





Oklahoma. 

F. E. Rice, Phillips Petroleum Company, Bartlesville, 
Oklahoma. 

W. L. Stewart, Jr., Union Oil Company, Los Angeles, 
California. 


C. B. Watson, The Pure Oil Company, Chicago, IIlinois. 

APPOINTED BY PRESIDENT BEATY: 

John L. Gray, Deep Rock Oil Corporation, Tulsa, 
Oklahoma. | 

William Irish, The Atlantic Refining Company, Phila- 
delphia, Pennsylvania. 

K. R. Kingsbury, Standard Qil Company of California, 
San Francisco, California. | 

P. M. Miskell, Empire Oil & Refining Company, Tulsa, 
Oklahoma. 

J. Howard Pew, Sun Oil Company, Philadelphia, 
Pennsylvania. 
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Improved Paraffin Base 





Lubricating Oils 


By G. H. B. DAVIS* and A. J. BLACKWOOD} 


sure has been brought to bear upon the man- 

ufacturers of petroleum products for im- 
proved lubricants for low temperature operation. 
The response of the oil industry to these demands 
has been apparent in the advertising material to be 
found in the press and radio programs of various 
manufacturers, emphasizing totally dewaxed lubri- 
cants of low cold test. 


] ) svete the past few years, increasing pres- 


Dewaxing to low pour point has generally been 
thought of as giving improved lubricating oils. De- 
waxed oils have been advertised as synonymous with 
high quality oils so generally that in many quarters 
the relationship is accepted as absolute fact. There 
remained, however, some doubt as to the soundness 
of the conclusion and by careful investigation it was 
found that, with the exception of the lowered pour, 
there was a definite evidence that severe dewaxing 
lowered rather than bettered the quality of motor 
oils. It is the purpose of this paper to clarify this 
situation and to introduce a new method of produc- 
ing improved paraffin base oils of low pour point. 


The immediate effects of dewaxing upon the physi- 
cal characteristics of a lubricant are as follows: 


1. Pour Point. The most significant facts in con: 
nection with low pour (other factors being the same) 
are, that it has very little if any influence on ease of 
cold weather starting, or cranking speed at low tem- 
peratures; but that it does aid the flow of oil to the 
bearings in cold weather, which tends to minimize 
engine wear during and immediately after starting 
has occurred. 


Actual tests on motor cars at low temperatures 
have been reported by Blackwood and Rickles’, 
and by Larson’, showing that cracking speed is 
not affected by pour point. That is to say, cranking 
speed is a function of the extrapolated temperature 
Viscosity curve rather than of the higher false vis- 
cosity of paraffin base oils below their pour points. 

Lederer and Zublin® carried out tests on a lab- 


: Development and Research Department, Standard Oil Company of 
UIs‘ ana. 


1Fiuecl and Lubrication Laboratories, Standard Oil Development Com- 


Pa; -r read before Twelfth Annual Meeting, Petroleum Institute, Ghi- 
Cago, Illinois, November 11, 1931. 


oratory set-up consisting of a cylinder moving up 

and down at constant speed against a piston hang- 

ing on a balanced beam. The work corroborates the 
above in that hard starting does not follow the false 
viscosity of oils below their pour. They feel, how- 
ever, that pour point has some bearing on cold shear 
resistance. 


That pour point plays an important part on the 
pumping of oil to engine bearings is a well estab- 
lished fact. Lederer and Zublin point out that chan- 
nelling at the pump with paraffin base oils occurs at 
about 10° F. below the pour point. They also find 
that at the temperature corresponding to the pour 
point or slightly above, the quantities pumped of 
various oils of the same viscosities at 210° F. are 
roughly proportional to their viscosity indices. 


Becker* finds that extrapolated viscosity at the 
temperature of pumping and the pour point of the 
oil are of equal importance in getting an adequate 
supply of oil to the bearings when starting a cold 
engine. Mougey® states that high pour oils are 
responsible for excessive wear in engines during cold 
starting due to the lubricant not reaching the wear- 
ing surfaces quickly enough. 


The data in Table 1 from the Standard Oil Devel- 
opment Company files illustrate these points. The 
tests were made on a Cadillac pump submerged in 
the oil and delivering to a simulated connecting rod 
bearing. 

TABLE 1 
Effect of Viscosity and Pour on Oil Pumpability 


Time (secs.) 


Pour Visc. @ Visc. @ for oil to reach 

Oil “F. 210° F. 5° F. Say. bearing @5° F. 
Pennsylvania.... 30 49 16,000 secs. 30 
Pennsylvania.... 25 62 55,000 secs. 120 
Mixed base..... 0 49 32,000 secs. 16 
Coast 3.04 sche 5 0 49 56,000 secs. 42 


These indicate that for oils of the same viscosity 
at the temperature of test, a 25° F. pour oil requires 
about three times as long to reach the bearing as 
does a zero pour oil. Similarly, for oils of the same 
pour, the more viscous will require the greater time. 
It will be noted that channelling at the pump did 
not occur with the high pour oils in these tests. 


2. Gravity. The A.P.I. gravity is lowered in tak- 
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TABLE II 
Effect of Wax Content on Viscosity Index of Lubricating Oils 

oO A.P.I. Viscosity Pcur 

in Per Cent Grav. @ 100° F. @ 210° F. “o. 

A 29.1 468 62.2 —10 
A + 4 Wax 29.1 450 62.0 20 
A + 6 Wax 29.2 442 62.0 45 
B 28.9 470 62.2 —10 
B + 4 Wax 28.9 461 62.0 20 
B + 6 Wax 28.9 447 62.0 40 
C 28.1 498 62.5 —10 
C + 4 Wax 28.0 479 62.4 20 
C + 6 Wax 28.1 471 62.6 40 
D 28.0 560 62.9 100 
D after dewaxing . 27.2 522 62.5 20 
E 27.9 515 63.5 85 
E after dewaxing 27.7 532 62.9 10 
F 28.7 421 62.0 40 
F + 5 Wax 29.3 365 59.0 75 


Remarks—(1) Samples A. B. C were first dewaxed. The wax removed was 
then added back for the four per cent and six per cent wax blends. 


(2) Viscosity @ 100° F. determined from vis. @ 210° F. and 130° F. 


(3) High melting point paraffin wax added in this case. 
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3. Temperature - Viscosity Relation- 
ship. The temperature-viscosity relation- 


index’ “Remarks ship (hereafter referred to as Viscosity 
‘hs (1) Index—(see reference Number 6) is 
105 (11 made less favorable by dewaxing. This 
99 change is important and is not always ap- 
100 (1) parent from a casual inspection of the 
104 (1) physical characteristics of commercial 


93 lubricants. Oil samples of known ante- 


4 tf cedents, all having approximately the 
same viscosity at 210° F. and in the same 
pe (2) gravity class are given in Table II and 
Figure 1, and illustrate the change in vis- 
a (2) cosity characteristics, showing definitely 


that the presence of wax in an oil helps 
110 to maintain an improved viscosity-tem- 
113 (3) . : : Wate Fe 
perature relationship (i. e., a high Vis- 
cosity Index). This is readily under- 
standable since it can be demonstrated 
that some waxes have apparent viscosity 





ing out wax, as shown by the inspection data given 
for typical samples later in the paper. The relation 
of the gravity (in and of itself) of lubricating oils to 
their performance in motor car engines is not known. 
Secondary relationship going to gravity as an index 
of other properties are of course important and in 
part at least well understood. 


index values over four times as high as 
the very best paraffin base oils. The significance of vis- 
cosity index is definitely demonstrable in its effect upon 
cold starting, pumping, and oil consumption. 

As pointed out above, the results of careful inves- 
tigations carried out on cars at low temperatures 
have proven that cranking speed (torque resistance) 
is dependent upon the extrapolated viscosity of the 
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oil being examined. In other words, for oils of the 
same viscosity at 210° F. the high viscosity index 
oils will start easier. Another way of looking at this 
is to consider which oil is the more suitable for both 
starting in cold weather and subsequently operating 
a hot engine at high speeds and loads. ‘The cold 
starting requires a low viscosity at starting tempera- 
tures; the operating conditions require a reasonably 
high viscosity to provide adequate lubrication with- 
out excessive consumption. The high viscosity’ in- 
dex oil undoubtedly comes nearer meeting these re- 
quirements that the low viscosity index oils. 

The question of pumping has already been dis- 
cussed in regard to the effect of pour point. Since 
the extrapolated viscosity of the oil at the tem- 
perature of pumping was shown to be fully as im- 
portant as low pour point, it follows that the high 
viscosity index oils will provide safer lubrication 
than a low viscosity index oil of the same viscosity at 
210° F. 

A great deal has been written on the question of 
oil consumption. Insofar as the lubricant is con- 
cerned, it is generally agreed that the viscosity at the 
operating temperature is the most important single 
factor contributing to low oil consumption. Per- 
haps the best study of this question has been pre- 
sented by H. C. Mougey’® who lists four properties 
of the oil as affecting oil consumption. These are— 

(a) viscosity of the oil 

(b) volatility of the oil 

(c) pour test 

(d) carbonization of oil control rings. 


Mougey also says that the literature shows that for 
easy starting at 0° F. an oil of not over 50,000 sec- 
onds at that temperature is essential; and that an oil 
meeting this requirement will have too low a vis- 
cosity under high speed operating conditions, result- 
ing in high oil consumption. Obviously it is undesir- 
able to treat an oil in any way which may decrease 
its normal viscosity index. 


4. Conradson Carbon. Paraffin base, wax contain- 
ing oils have always been known to have high Con- 


radson Carbon values, and often 


this has erroneously been associated == = =— 
with the wax content. Actually the 
Conradson carbon of paraffin wax 


is nil and Ries’ finds that increasing 


percentages of wax result in de-_ Gravity 

Rn os pores. | dao Vis. @ 210° F 
creasing Conradson carbon. Data VI 
from the laboratory files bear out Flash °F. 
the statements of Ries (See Table Pour °F. 
IIT) 

The importance of Conradson | p p oF 


carbon has been a subject of debate 2% 
for years. In the last analysis, there ee 
Seems little doubt that the work of 20% 
Mor! ‘y, Livingston & Gruse®, show- pro 





ing the correlation between carbon Probably dax-eccee 
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formation and Conradson carbon, holds true for oils of 
the same type and processing. Hence we may expect 
greater carbon formation from a dewaxed motor oil 
than from the same oil undewaxed. 


TABLE III 
Effect of Wax on Conradson Carbon 
Conradson 
in Per Cent Carbon 
(1) Naphthenic base oil 0.241 
(2) Naphthenic base oil + 2 wax 0.184 
(3) Naphthenic base oil + 5 wax 0.128 
(4) Paraffin base oil 0.790 
(5) Paraffin base oil + 5 wax 0.720 


5. Volatility. The effect of volatility is some- 
what difficult to demonstrate since in dewaxing mo- 
tor oils the usual procedure is to dilute with naphtha 
and after dewaxing remove the naphtha by reducing 
to flash or viscosity. The picture of what happens 
may be found by examining the lower part of 
vacuum Engler distillation data for oils before 
and after dewaxing. Table IV, showing distillation 
temperature at 10 mm. pressure, illustrates the 
and, by direct interpretation, the 


lower flash and fire points—of the dewaxed motor 


higher volatility 





oil. 

The connection between volatility and flash-fire 
Reference has already 
been made to the literature’ showing that volatility 
affects oil consumption, being greater for the more 
volatile oils. 


points is well recognized. 


The degree of vaporization occurring in the crank- 
case of an automobile is not always apparent to the 
It frequently occurs that with oils having 
low boiling constituents the oil level gauge will in- 
dicate a rapid rate of consumption. However, after 
makeup is added, the consumption appears to settle 
down to a slower and more uniform rate. The reason 
is that the light fractions have volatilized off, leav- 
ing the heavier constituents in the crankcase. These 
of course make for lower consumption. From an 
inspection of the data shown in Tables IV and \, it 


operator. 





TABLE IV. 


Effect of Dewaxing on Volatility of Lubricating Oils 


Extra Heavy 


Penn. Motor Oil 200 Penn. Neut. Motor Oil 
Waxy Dewaxed Waxy Dewaxed Waxy Dewaxed 
29.4 28.5 29.9 29.8 29.0 27.2 
56.2 Sea5 45 45 73 73 
112 98 103 103 Beet 87 

420 395? 405 405 520 500 
110 5 25 0 90 15 
Engler Distillation @ 10 mm. Pressure 
454 450 408 426 490 486 
463 460 454 452 545 554 
478 476 462 458 585 565 
497 493 471 465 592 576 
525 516 483 476 602 590 
547 537 486 485 610 602 
568 556 494 493 618 612 
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is clear that the dewaxed oil would show higher vol- 

atility loss in an engine. 

6. Resistance to Oxidation. To study the effect 
of dewaxing upon the stability of oils toward oxi- 
dation, six oils were subjected to a severe oxidation 
test. This test consists of measuring 300 cc. of oil 
into a flask and placing it in an oven for 12 hours. 
During this period, five cubic feet of air per hour is 
bubbled through the sample. The temperature is 
maintained at 450° F. for the oils above S. A. E. 30, 
and 400° F. for lower viscosity oils. At the end of 
12 hours the samples are inspected for sludge forma- 
tion, change in viscosity, development of acidity and 
volatility loss. 

Table V shows data for the original and oxidized 
oils, and clearly shows the inferiority of the dewaxed 
oil. These data show the disadvantages of dewaxing 
in three ways: 

1. Volatility loss is higher for dewaxed oil, fore- 
casting higher engine consumption. 

2. Sludge is very much higher, forecasting more 
crankcase sludge and greater trouble from 
ring and valve sticking. 

3. Viscosity at 210° F. is increased, forecasting 
gumming of engine parts, faulty operation of 
filters and increased frictional losses. 
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%. Coefficient of Friction. In 1918 Hardy® re- 
ported data pertaining to the coefficient of static fric- 
tion of paraffin. His data show the paraffin waxes to 
be slightly superior to other hydrocarbons of equiva- 
lent molecular weight. He also concludes that for a 
given chemical series the coefficient of friction falls 
off with increasing molecular weight and that the 
relation is not affected by the melting point continu- 
ing as we go from liquids to solids. Some of Hardy’s 
data are shown in Table VI. It is to be noted that 
some of the paraffins compare favorably with oleic 
and stearic acid, both commonly used in lubricating 
oils. 


TABLE VI. 
Coefficient of Friction from Hardy’s Data 

Acids Hyrocarbons 
Oleic 0.10 Octane 0.32 
Stearic 0.15 B.P. Paraffin approx. 0.20 

Paraffin (87° F.M.P.) 
approx. 0.09 

Paraffin (115°F. M.P.) 
approx. 0.07 
Benzene 0.34 
Naphthalene 0.29 
Anthracene 0.26 


Tests on dynamic friction machines at the Bay- 
way loboratories show that the paraffin waxes have 
better friction resistant qualities than the oils from 
which they are derived. Figures 2 and 3 show this 

point clearly. The characteristics of 





TABLE V 


Resistance to Oxidation 
Original Oil Data 


Vis. @ Pour Vis. @ Vol. 
Oil Grav. 210°F. °F. Grav. 210°F. Loss KOH % 
1. Motor oil medium 28.6 54 80 27.4 58 
2. Same oil dewaxed 27.4 53 15 26.3 67 14. 
3. Motor oil heavy 29.0 63 OS: 27:2 -67 2. 
4. Same oil dewaxed 27:4. 628.15 206 73 48 
5. Motor oil extra heavy 290 73 90 268 114 7. 
6. Same oil dewaxed arn: 23 15 23.4 108 8. 


Oxidized Oil Data 


8.7 0.65 0.74 400°F. 


the particular oiliness machine from 
which the data in Figure 2 were 
taken are such that viscosity effect 
has very little influence on torque 
values and consequently the low po- 
sition of the curve for wax is very 
significant. These data were ob- 
tained when operating at extreme- 
ly high bearing pressures. The Gen- 
eral Motors pin and bushing ma- 


mg. Sludge Temp. 
of Test 


30 (1.57 
35 0.76 450°F. 


30 1.23 450°F. 


0 
0 
0.35 1.61 
0 
0.35 3.57 





The relation between oxidation characteristics of 
lubricants and their performance in an internal com- 
bustion engine is too uncertain to warrant definite 
claims. Undoubtedly the oils most resistant to oxi- 
dation will maintain their lubricating value longer 
than the unstable oils. But contributing factors such 
as moisture in the crankcase dilution, acidity from 
the combustion products, effect of metals on different 
oils, and others, all tend to make good correlation 
difficult. 

It has been observed that piston ring sticking, 
stopping of drain holes in the scraper ring groove, 
and clogging of oil ring slots are usually attributed 
to poor high temperature stability rather than to car- 
bon forming tendency alone. The reason for this 


is that the oil collects around the rings and is cooked 
at high temperature under oxidizing conditions. In 
the combustion chamber the oil is actually burned, 
whereas around the rings it is simply heated to high 
temperature without ignition. 





chine has been used extensively to 
determine load carrying capacity of lubricants. The data 
from this machine, Figure 3, indicate that paraffin wax 
is superior to oil lubricants of the same viscosity at 
210° F. ; 

Under the conditions of normal operation in in- 
ternal combustion engines, the variation in frictional 
coefficient (aside from viscosity effect) is negligible. 
Mougey”® finds this so-called oiliness effect of minor 
importance in normal operation. However, under 
unusual situations, such as reduction in lubricant 
supply, unusually tight fitted bearings, unreasonable 
dilution of the oil, and during the starting up and 
stopping periods, it may be argued that the high oili- 
ness of certain oils will carry over the temporary 
deficiency without undue wear on the parts. To the 
extent that this conclusion, so difficult to weigh ex- 
perimentally, is sound, the extra factor of safety in 
a wax containing oils may be of value in running in 
new motors, and during the initial operating period 
in cold weather. 

(Continued on page 105) 
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Cooperative Fuel Research 


Apparatus 
And Method for Knock Testing 


By T. A. BOYD* 





detonation sub-committee* of the Cooperative Fuel 

Research Committee presented here a year ago, a 
large amount of additional work has been done and fur- 
ther progress toward uniformity in knock testing has 
been made. In brief, this progress has consisted‘ chiefly 
of the following items: 


Pi etcnation the account of the activities of the 


1. Further improvement of the engine, and settle- 
ment upon the continuously variable-compres- 
sion valve-in-head type as the best to use for 
knock testing. 


2. Design and manufacture of a carburetor expressly 
for the knock-testing engine. 


3. Choice of an induction motor which runs at syn- 
chronous speed and holds the engine at 600 
r. p. m., as the power-absorbing medium. 


4. Tentative choice of the bouncing-pin indicator as 
instrumentation, in conjunction either with the 
electrolytic cell or the knockmeter. 


5. Preparation of a tentative outline of procedure 
for making knock tests. 








6. Provision of adequate supplies of the reference 
fuels, normal heptane, and iso-octane (2, 2, 4 
trimethyl pentane), which constitute the basis 

of the octane-number system of rating fuels. 

7. An organized series of experiments to evaluate 
the most important of the variables that enter 
into knock testing. 

8. Cooperative tests on a series of fuels, which 
showed that the apparatus and procedure as now 
developed are capable of giving accurate re- 
sults, and results which consequently agree from 
laboratory to laboratory. 

9. Approval by the Cooperative Fuel Research Com- 
mittee of the apparatus and the tentative pro- 
cedure for its use. 

10. Making the apparatus and tentative outline of pro- 
cedure available to the two industries concerned. 





This is the Report of Progress in the Work of the De- 
tonation Sub-Committee of the American Petroleum In- 
stitute, presented at the Twelfth Annual Meeting, Chicago, 
November 11, 1931. 








APPARATUS, METHOD, AND REFERENCE SCALE 
NOW AVAILABLE 

LL three of the items mentioned at the outset 

of the paper presented a year ago,’ as being 

essential to a uniform method of rating fuels 

for knock, have now been made available to the two 


industries concerned in a usual form. The three es- 


sential items referred to are: 1, a standardized engine 
and accessories; 2, a common reference fuel or scale 
of fuels; and, 3, a uniform procedure. It should be 
said that this combination of apparatus, method, and 
reference scale is still tentative and, therefore, sub- 
ject to change in some respects. Attention is called 
also to the fact that, as yet, this development applies 


_* General Motors Corporation, Detroit, Michigan, (chairman, detona- 
tion sub-committee). 


The membership of the sub-committee has been augmented during 
the past year, and is now as follows: D. P. Barnard, Standard Oil 
Co. (1 ree xd Whiting, Ind.; A. L. Beall, Vacuum Oil Co., New — 
N.Y. "Becker, Standard Oil Development Co., New York, N. 


a,.A, Boyd ‘(chairman), General Motors Corp., Detroit, Mich.; H. % 
Cummings, Bureau of Standards, Washington, D. C.; H. C. Dickinson, 
D. C.; Graham Edgar, Ethyl Gaso- 
line Corp., Yonkers, 'N J. Bennett Hill, The Atlantic Refining Co., 
Philad Iohia, Pa.; H. L Horning, Waukesha Motor Co., Waukesha, 
Wis., } Ye representative of British cooperative group), New 
York, v. oe C. Lichty, Yale University, New Haven, Conn.; Neil 
MacCoull, the Texas Co., New York, N. Y.; J. C. MacGregor, Standard 
Oil C (California), Richmond, Calif. ; T. 'B. Rendel, Shell Petroleum 
Corp., St. Louis, Mo.; i Taylor, Massachusetts Institute of Tech- 
nolog, Cambridge, Mass.; and C. B. Veal (secretary), Society of Auto- 
Motive Engineers, New York, N.Y. 


Bureay of Standards, Washington, 


only to the laboratory knock testing of motor gasolines, 
and not to the rating of aircraft fuels. 

The apparatus in its present revised form is illus- 
trated in the photographs, Figure 1 and 2, and is de- 
scribed in some detail in Appendix I. The engine has 
only one cylinder, it is made with a one-piece valve- 
in-head cylinder construction, and is provided with a 
ready means for continuously varying its compres- 
sion ratio. The engine is fitted with a suitable igni- 
tion equipment, with a carburetor especially designed 
for this work, and with a bouncing-pin indicator as 
instrumentation. To insure uniformity of jacket tera- 
perature, the engine is evaporatively cooled; and 
positive circulation of the liquid in the cooling sys- 
tem, which for testing motor gasolines is water, is 
assured by means of a pump. 

Twin V-belts connect the fly wheel of the engine 
to a power-absorbing device, which is an induction 
motor of the slotted-rotor type, which has the con- 
stant speed characteristics of a synchronous motor, 
and by means of which the engine speed is auto- 
matically held constant at 600 r. p. m. Current for 
the bouncing-pin circuit and for operating the igni- 
tion in those cases in which a magneto is not used is pro- 
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duced by “a small direct-current generator belted to the 
pulley of the induction motor. The electric switches, 
meters, and gas cell of the bouncing-pin instrument 
are grouped on a panel at the side, and the whole 
assembly is mounted on a cast-iron base. This knock- 
testing apparatus is supplied complete by the Wau- 
kesha Motor Company, Waukesha, Wisconsin. 


ENGINE 
With regard to the engine, the aim of the detona- 
tion sub-committee has been to produce one which 
is reasonably comparable in cylinder size to conven- 
tional automobile engines, and which can be operated 
under conditions approximating those prevailing 


LmOUCTION 
MoTOR. © 


SCALE FOR NEON TU 
SPARK INDICATOR 


FIGURE 1 
Front View of “C. F. R.”’ Knock-Testing Apparatus 





FIGURE 2 
Rear View of “C. F. R.”’ Knock-Testing Apparatus 


when the knock occurs in service. It is in order to 
get this result over the wide range of fuels which 
must be tested that the continuously variable-com- 
pression type of engine was settled upon. Automo- 
bile engines are not variable-compression engines, of 
course; but different engines differ considerably both 
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in compression ratio and in compression pressure ; 
and, in general, automobile engines do not knock 
except when the throttle is substantially wide open. 
It was in order to approximate these conditions of 
service with the whole range of fuels which need to 
be tested, and to do so conveniently, that the continu- 
ously variable-compression engine was adopted. 
Variation of compression ratio, coupled with op- 
eration at substantially wide-open throttle, could 
have been secured by a somewhat simpler engine pro- 
vided with a series of cylinder heads, of course; but 
changing cylinder heads is a time-consuming opera- 
tion that over the period of life of the engine could 
well cost much more than the small amount repre- 
sented by the difference in cost between the so-called 
fixed-compression engine and the more desirable 
engine of continuously variable compression. 


CARBURETOR 

The carburetor is a special one which was designed 
by C. S. Kegerreis, with the cooperation of U.S. Bu- 
reau of Standards and of the members of the sub- 
committee in general. It was modeled after one 
which was built in the laboratory of the Anglo-Amer- 
ican Oil Company in England by E. M. Dodds and 
F. H. Garner, and information about which was first 
given H. C. Dickinson by Mr. Garner on the occa- 
sion of a visit which Mr. Dickinson made to Eng- 
land during the summer of 1930. In this carburetor 
the fuel jet is fixed in size, the metering of the fuel 
being accomplished by means of a stream of secon- 
dary air passing over the jet, and variations in mix- 
ture-ratio being obtained not by adjusting the size 
of the fuel jet, but by varying the supply of secon- 
dary air. In order to facilitate the comparison of 
fuels, the carburetor has either two or four float 
bowls, as desired. It is also provided with a muffler 
for silencing intake noise, as well as with small reser- 
voirs for holding the reference fuels and the fuel 
under test. 


POWER-ABSORBING MEDIUM 


The slotted-rotor type induction motor, which is’ 


connected with the engine by means of V-type belts, 
was selected because it performs three functions. The 
first is to start the engine, the second is to absorb 
the output of the engine, and the third is auto- 
matically to hold the engine speed constant at 600 
r. p.m. This latter is a thing which is of particular 
value on account of the importance of constancy of 
speed in knock testing, and of the desirability of re- 
lieving the operator of the burden of insuring it. 


COOLING SYSTEM 
The engine is cooled by the.boiling of water in a 
large jacket surrounding the cylinder. The heat is 
removed not in a conventional radiator, but by com 
densing the steam produced by the boiling of the 


water and returning the liquid thus formed to the 
system. By this means a uniform jacket temperature 
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of about 212° F. is secured, and that without any 
attention on the part of the operator. In order to 
insure consistency and to prevent the formation of 
localized pockets of steam, a belt-driven water pump 
has been inserted in the system to give positive cir- 
culation of the cooling liquid. 


OCTANE NUMBER SCALE 

For any form of quantitative measurement, it is 
necessary to have a scale of some kind. Anti-knock 
quality is a measure of one of the most important 
and most variable properties of gasoline. But, al- 
though people have been speaking of anti-knock 
quality now for several years, it is only within the 
past 18 months that there has been any common 
scale of expression for it. Before that, each man had 
his own language, and usually it was not even pos- 
sible to translate the language of one observer into 
that of another. 

The common scale of reference which we now 
have, and which is expressed in terms of octane num- 
bers, has come into use as a result of the work of 
this sub-committee. It is based upon the suggestion 
made in 1926 by Graham Edgar, who is one of the 
members of the sub-committee, that anti-knock qual- 
ity be rated in terms of two pure paraffin hydrocar- 
bons, one (normal heptane) of very low anti-knock 
quality, and another (iso-octane, 2, 2, 4-trimethy] 
pentane) of high anti-knock quality.2 Although 
the adoption of the octane-number scale occurred 
prior to the year just past, the general acceptance of 
it has taken place during the past year. And, in 
view of the fact that little has thus far been pub- 
lished about the octane-number scale, it seems desir- 
able to discuss it briefly here. 

Experience has shown that the most satisfactory 
and dependable scale of anti-knock quality is one 
that is based not upon some engine factor, but upon 
a fuel, and upon a fuel of definite and determinable 
composition. The conditions that influence knock are 
so many and so variable that the expression of anti- 
knock quality in terms of some engine factor, such 
as the compression ratio, the compression pressure, 
or the spark setting, at which knock just begins, is 
not a universal, nor even an altogether dependable 
method. The reason for this is that these engine 
factors vary too much from engine to engine, and 
too much even from day to day in the same engine. 
It is thus because engine conditions are so variable 
that it has been found best to use a fuel, rather than 
an engine, as the basis of a scale of anti-knock 
quality. 

But, of course, it will not do to use merely some 
selected gasoline as a primary reference fuel, be- 
cause the composition of no gasoline can be known 
with certainty, and it cannot, therefore, be repro- 
duced with exactitude. It is this difficulty that has 
beer. overcome by making the reference fuel out of 
two pure gasoline hydrocarbons, one of low anti- 
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knock quality and the other of high. Not only are 
both of these hydrocarbons of the general type pre- 
sent in conventional gasoline, but both have also 
practically the same boiling point and other physical 
properties. They differ in any essential manner only 
in anti-knock quality, and in this respect they differ 
widely. 
SOURCES OF HEPTANE AND OCTANE 

The source of normal heptane, the hydrocarbon of 
low anti-knock quality, is the Jeffrey pine, a tree that 
grows in the mountains along the Pacific Coast. For 
some strange reason, heptane can be obtained from 
this pine much as turpentine is obtained from some 
other pines. Heptane is distilled directly out of the 
pitch of the Jeffrey pine in a high degree of purity. 
This same heptane is present to some extent in gaso- 
line. But the Jeffrey pine is the place to get it pure 
and uncontaminated by other hydrocarbons. 

The source of iso-octane, the hydrocarbon of high 
anti-knock quality and the one from which the name 
octane number has been taken, is tertiary butyl-alco- 
hol. J/so-octane is made synthetically and in a pure 
state from tertiary butyl-alcohol. And again this 
same octane is of the type of compounds present in 
gasoline. It is made from butyl-alcohol as a means 
of getting it away from other members of the same 
family in a condition pure enough to serve as a refer- 
ence material. 

As is indicated in footnote 4 of Appendix II, the 
heptane and octane used thus far have been supplied 
by the Ethyl Gasoline Corporation, which company 
had limited supplies of both of these compounds that 
were gathered for its own use. These materials it 
has been making available to industry in general, 
with the result that the supply is now running rather 
short. One acticity of the sub-committee has, conse- 
quently, been the effort to provide adequate sources 
of these two primary reference fuels for the future. 
The group working on this was headed by Graham 
Edgar, who originally suggested the use of these 
hyrdocarbons and who has had experience producing 
them. 

As a result of the work of this group, heptane for 
the future is being produced, and is now for sale, by 
the California Chemical Corporation, San Francisco. 
This company has already prepared a 250-gallon 
batch of heptane; and, in accordance with arrange- 
ments made by the sub-committee group to insure 
the purity of the reference fuels, a sample of this 
product was sent to the U. S. Bureau of Standards 
for test. The manufacturer has been authorized to 
attach to each container the following statement: 
“The manufacturer of this material guarantees that 
the contents of this container are a part of a batch 
prepared ‘DY. 6 cssceskness and that samples of the 
same batch of containers have been submitted to the 
U. S. Bureau of Standards for tests, results of which 
tests are as follows: (statement of results.”) 

In addition to the provision stated above, the Bu- 








88 


reau of Standards will stand ready to make referee 
tests on samples of the same material submitted by 
purchasers in case any question arises as to purity. 

Also, as a result of the efforts of the sub-committee 
group, octane is now in the process of manufacture, 
and will be for sale by the chemical firm of Rohm 
and Haas, Philadelphia. The same arrangements are 
being made for the certification of the purity of this 
material by the Bureau of Standards, as is the case 
with the heptane. 

The price on the heptane will be $25 a gallon. That 
of the octane has not as yet been determined, but 
is expected to be appreciably lower. 


SECONDARY REFERENCE FUELS 


The necessarily high cost of producing the pure 
hydrocarbons, normal heptane and iso-octane, pre- 
cludes their use as reference fuels in routine labora- 
tory testing. It is, therefore, necessary for testing 
laboratories to provide themselves with suitable sec- 
ondary reference fuels which have been carefully cal- 
ibrated in terms of the two primary reference fuels, 
normal heptane and iso-octane. 

As is stated in footnote 4 of Appendix II, two such 
secondary reference fuels, one of 50 octane number 
and the other of 68, have been made available to inter- 
ested laboratories by the Standard Oil Company of New 
Jersey. Work is now in progress by this company to 
extend the range of the scale covered by blends of 
these two fuels, and to make the calibration curves 
furnished with them correspond in all details to the 
“tentative recommended practice for making knock 
tests,” as given in Appendix II. 


OCTANE NUMBER DEFINED AND ILLUSTRATED 


The octane number of any gasoline is the percentage 
of octane by volume in the mixture of octane and hep- 
tane that just matches the gasoline in anti-knock quality, 
as determined in the apparatus described and by the 
procedure specified. Thus, if under these conditions 
the gasoline is matched by a mixture of 60 parts octane 
and 40 parts heptane, its octane number is 60. If it is 
a better gasoline, so that it is just matched by an 80 
octane-20 heptane mixture, its octane number is 80. 

Variations in engine conditions have such a large 
effect upon knock that the relative anti-knock qual- 
ities of fuels may vary with changes in such factors 
as temperature, spark advance, throttle setting, and 
mixture ratio. In some instances these variations 
may be large. Consequently, the octane numbers of 
gasolines are determined under definite conditions. 
These conditions as tentatively settled on, are given 
in detail in the outline of procedure, Appendix II. 


It should not fail to be said, however, that in spite 
of all these precautions, there appear to be some in- 
stances in which the octane number of gasoline does 
not give an altogether dependable measure of how 
it will knock in every engine. The chief reason for 
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this appears to be that automobile engines do not 
always operate under the maximum conditions just 
enumerated. These limitations, and the desire to 
evaluate them properly and to remove them wherever 
possible, constitute one of the important reasons for 
the continued existence of this sub-committee. 
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FIGURE 3 


Chart of the Octane Number Scale of Anti-Knock Quality 

Showing also the following: 1, the approximate relation- 

ships to the octane number scale of critical compression 

ratio, critical compression pressure, and brake mean effec- 

tive pressure for the “C. F. R.’”’ engine at 600 r.p.m.; 2, the 

octane number ranges of the motor gasolines sold over the 
country in March, 1931. 


Figure 3 is a chart of the octane number scale. At 
the left, graduated from 0 to 100, is the actual octane 
number scale. Scale 2 to the right of it shows for 
the “C. F. R.” engine how the approximate compres- 
sion ratio at which knock just begins relates to the 
octane number scale. Thus, a compression ratio of 
4.0:1 in this engine corresponds to a gasoline of 67 
octane number. In a similar manner, scale 3 shows 
for this same engine how the compression pressure 
for incipient knock relates to an octane number, and 
scale 4 gives similar information on brake mean ef- 
fective pressure at 600 r. p. m. 

It is important to note that these scales of com- 
pression ratio, compression’ pressure, and brake meat 
effective pressure at which knock just begins, as tf 
lated to octane numbers, are approximate only. They 
apply only to this particular engine under the defi- 

(Continued on page 112) 
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Vacuum Stills, Macmillan 
Petroleum Corporation, 
Norphlet, Arkansas 








Continuous Vacuum 
Distillation for Arkansas 
Lubricants 


By J. C. ALBRIGHT 


ROCESSING selected Smackover crude, Mac- 

millan Petroleum Corporation at Norphelt, Ar- 

kansas, is manufacturing several different grades 
of motor lubricants directly from the oil in one con- 
tinuous operation. After the naphtha and gas oil have 
been distilled from the charging stock, the lubricants are 
removed through the agency of 11 vacuum stills placed 
in series. 

Having operated a refinery at El Dorado for a num- 
ber of years through which the Southern Arkansas oils 
were processed for the various fractions contained, and 
having maintained a research and analytical laboratory, 
it was found that Smackover oil contained certain lub- 
ticating fractions which, if properly processed could 
be converted into satisfactory motor oils. Therefore, 
the decision was made to move the equipment from El 
Dora:io to Norphelt in order to be near the source of 
the crude containing those fractions desired. 

Beiore assembling the different essential componerit 
parts of the new process, the oil being produced from 





the various wells adjacent to the new plant site was 
analyzed. The wells vary in lubricating content, and 
those which contained the larger and more suitable frac- 
tions were selected as desirable for pipe line connec- 
tions. Concentrating their efforts on the lubricating 
cuts, the tops and bottoms incidental to refining of the 
selected oils were necessarily by-products. Tops were 
processed to the grade of naphtha and gas oil nor- 
mally coming from that class of crud, while the bot- 
toms in the process are turned to the asphalt plant 
through which they are manufactured into the various 
grades of road oils, asphalts and other asphaltic com- 
pounds required. 

The entire plant through which the oil travels in the 
manufacture of lubricating oils, with naphtha, gas oil 
and light asphalt flux bottoms, was designed by the 
company engineers. It contains the necessary storage 
to receive the selected crude, four pipe stills, or retorts, 
a stripping unit in which the gas oil and naphthas are 
removed, condensers for those products. and the 11 
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vacuum stills for the conversion of the stripped oil into 
lubricating oils and light asphalt flux. Pumps are so 
placed that they are near the units served, eliminating 
long lines and placing them so that the operator may 
control the throughput and various curculating mediums 
without the necessity of going to a central pump room. 

In operation, the oil is received from the field in two 
12,000-barrel steel tanks set close up to the plant. A 
Byron Jackson two-inch centrifugal pump driven by a 
General Electric 10-horsepower motor is set near the 
base of the tanks, providing a short suction line desir- 


able in handling 20 gravity crude. Beside this unit is 
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placed a Union 8% x 5 x 10 duplex steam pump for 
emergency service. No interruption of the charging 
rate to the retorts can exist with the duplication of 
equipment driven by different sources of power. Oc- 
casionally during the spring and summer, severe elec- 
trical storms pass through that district which plays 
havoc with motor driven equipment. Therefore steam 
is utilized as stand-by service pumps to eliminate shut- 


downs incidental to power line failure. 


FIRST HEAT 600° 


Passing from either of these pumps the oil under 115 
pounds gauge pressure passes through a Neilan rate of 
flow control valve operated by a Foxboro recording 
controlling instrument to the first still. Firing of the 
retorts is by gas, the rate of flow to the burners being 
governed by temperature recorder controllers. The con- 
trol valves are placed back some distance from the front 
of the retort setting, being placed in valve loops built 
about four feet above the ground, with the by-pass 
under the surface. Shutting the fuel from the retort 
may be accomplished in cases of emerg- 
ency without the necessity of the still- 
man approaching near the still setting. 
As the oil leaves the tubes in the re- 
torts, it has been heated to 600° F., a 
temperature high enough that the gas oil and naph- 
thas may be removed without possibility. of cracking 
the charging stock. 

I.eaving the retort under process pressure, the oil is 
passed through underground lines to the stripper. En- 
tering the tower about two-thirds the distance from the 
ground to the top, it flows down over special plates 
designed by the company and used in their various 
refineries. As it enters the base of the column, super- 
heated steam is introduced into the mass to facilitate 
the removal of the desired fractions. Steam for this 
purpose is led to the retort through underground lines 
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and passed through tubes for heating. From the retort, 
the super-heated steam is led through an elevated insu- 
lated line to the stripper equipment. 

The vapors driven from the charge consist of naphtha 
and gas oil. No gasoline or kerosene is contained in the 
oil. They are removed from the stripper from an over- 
head line leading to the fractionating tower. This col- 
umn is similar to the stripper tower, having the same 
type of plates. The vapors are admitted to the frac- 
tionating column about midway of the shell at a tem- 
perature of 450° F. Reflux from the gas oil accumu- 
lator tank is pumped back over the stripper to maintain 
this temperature on the vapor outlet. Foxboro tem- 
perature recorder controllers are placed at the stripper 
tower and the fractionating column. The rate of flow 
of the reflux pumped back to them is controlled by a 
valve actuated by these controllers, placed on the dis- 
charge of the reflux pumps. 

Gas oil is removed from the base of the fractionating 
column while the naphtha vapors are taken from the 
overhead stream. A temperature of 300° F. is main- 
tained on the vapor outlet by the reflux to permit a 
close removal of the gas oil. Leaving the base, the 
gas oil under 420° F. is led to two A-240 Griscom- 
Russell bentube sections submerged in a shallow con- 
crete pit. Six sections of the same construction are 
placed above the gas oil condensers through which the 
fractionated naphtha is passed for cooling and con- 
densing. Thirteen per cent of the charging stock is cut 
to naphtha, while approximately 22 per cent is removed 
as gas oil. These two cuts are the first by-product of 
the plant, and the process of removing them is con- 
tinued with especial attention given the residuum com- 
ing from the base of the stripper tower. 

The bottoms from the base of the stripper tower are 
removed by utilizing a Byron Jackson centrifugal pump, 
ora Worthington 6 x 4 x 6 duplex stand-by or emer- 
gency pump. Leaving the pump which may be in serv- 
ice, the bottoms may either be placed in storage, or 
enter the lubricating oil distillation battery of vacuum 
towers. Eleven towers are placed within a 
Steel supporting structure, elevating them 
above the plant yard. The first one in the 
Serie. is of necessity the largest, and is 
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called the “long cut” column. The bottoms from the 
stripper column enter the long cut tower, being ad- 
mitted at a point about midway the vertical length. 


The tower itself is constructed of two sections, or 
The one in the lower half of the 
shell containing the heating elements as well as forming 
a receptacle for the oil being processed. The upper 
half contains the condenser sections which by passing 
water through the tube bundles, condense the lubricat- 
ing fraction as it is distilled from the oil 
in the base of the tower. The oil as it is 
admitted to this tower, flows downward 
over the plates and comes into contact 
with the tubes of the heating element 
bundles which are maintained at a temperature of 
650° F. by means of recirculated oil. 


rather compartments. 


This oil, a 300 viscosity. product being utilized for 
the transmission of heat, is pumped through the tubes 
of No. 2 retort before entering the heating elements in 
the long cut tower. As it leaves the retort through 
underground lines, coming up through the steel frame- 
work of the tower, it enters the lower of five sections 
of the heating elements. Traveling upward through 
the bundles in series, the flow is counter current to the 
descending oil in process. Leaving the tube bundles, 
the oil that is transmitting the heat, flows to a surge 
tank to be circulated again and again. 


In the upper section of the long cut tower are six 
sections of condenser tubes, similar to those in the base 
of the tower, but having water circulated through them 
to maintain the required quality of oil being produced 
with the equipment. Between the two elements, that 
of the heating and condensing, is placed a collecting 
plate which receives the oil as it is condensed. Removal 
of the long cut lub or black oil is made through the 
side of the shell. The height of the tower making it 
possible to remove the cut by gravity. Elliott vacuum 
producing equipment is placed on this tower through 
which a vacuum of approximately 28 inches hg is main- 
tained during the process. 

Leaving the tower, the long cut lub fraction flowing 
by gravity to storage is picked up by a Byron Jackson 
four-inch centrifugal pump driven by a General Electric 
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Heat- 


40-horsepower motor, and sent to No. 4 retort. 
ing is accomplished in the pipe sti tubes bringing the 
temperature of the long cut up to 380/400° F. From 
this retort, through underground lines, the oil is passed 
to the first of a series of 10 small fractionating towers. 
These are the same in principle as the long cut tower, 


but much smaller. Two rows are made of them, or two 
series of five each, but in operation, the entire number 
constituting a complete series with an unbroken flow. 


As these small towers are placed in the supporting 
structure beside the large tower, they are arranged so 
that the succeeding one in each series is lower than the 
preceding one. This arrangement was made in order 
that the residuum from one may flow by gravity to the 
next. Elliott jets are placed on this bank of 10 columns 
and are so connected by the common vacuum line that 
an equal pressure is maintained on all of them at the 
same time. 

A bundle of heating tubes is placed in the base of 
each tower, while a bundle of condensers is placed in 
the top section. As the oil is delivered from the work- 
ing storage, it is admitted above the heating elements 
in the same manner as it was in the long cut tower. 
Here as in the long cut column, the tubes are heated 
through transmission of a similar oil as that used in the 
long cut elements. Number 3 retort is utilized to bring 
the circulated oil to 650° F., and it is pumped from this 
retort directly to No. 10 vacuum column. It flows 
through the tube bundles from 10 to 1 in series, im- 
parting more heat to the oil in the last stage of process 
than is imparted to that in the first stage. 

As the oil in the first tower is under a temperature 
of 380/400° F. entering No. 1 vacuum tower that is 
sufficient to remove the first cut of lubricating oil de- 
sired, the heat applied to the last or No. 10 through 
the heating fluid in the tube bundle is sufficient to re- 
move the heaviest cut. Passing through the tube bundles 
successively from No. 10 to No. 1, the oil flows to a 
surge tank for recirculation. 
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As the vacuum equipment was designed to be oper- 
ated with the crude produced in that vicinity, the plant 
is so balanced that the cuts are removed in consecutive 
order through the 10 towers. Each cut is removed 
from above the collecting plate placed above the heat- 
ing elements, and just below the condensing bundles. 
The product removed from each flows by gravity 
through pipe line to storage. As the oil in process tray- 
els to No. 5 tower, the residuum from that shell is re- 
moved by a pump which delivers it to No. 6, or the 
highest tower in the second series, flowing downward 
from one to the other, the oil as it is robbed of suc- 
ceeding cuts, flows from No. 10 to residuum storage. 

Through the laboratory, maintained in operation dur- 
ing the ‘24 hours, the control of the plant is maintained. 
Each of the 11 stills is under constant observation in 
order that the rate of flow be such that the cuts from 
each tower remain constant. 

Steam for power with which to operate the emer- 
gency pumps and for the operation of the vacuum pro- 
ducing equipment is generated in two 300-horsepower 
Heine water tube boilers set in a building near the 
laboratory and office. Water level in them is main- 
tained through utilization of two Gardner 10 x 6 x 12 
outside piston packed pumps, operating through Camp- 
bell water level controls actuating Atlas valves placed in 
the boiler feed water lines. 

Water for the plant is produced from a deep well 
drilled in the plant yard through a A. D. Cook deep 
well pump driven by a U. S. 40-horsepower motor. Two 
12,000-barrel tanks are in service containing an emer- 
gency supply of water should the well need repairs. 
Circulation of the water over the various equipment and 
over the tower is pumped by two Byron Jackson cen- 
trifugal pumps placed in a separate building at the end 
of the cooling tower. One of them picking up the 
water from the pit to discharge through the condensers 
and vacuum equipment, while the other delivers the 
water from the sumps back over the louver tower for 


initial cooling. 
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Solution of 


Treating Problems 





’ HEN Houston Oil 
Company of Texas 
built its Herbert re- 


finery, a couple of miles out 
of Camden, Arkansas, it was 
expected to operate it prin- 
Southern Ar- 

With an oil 
of that nature, it was neces- 


cipally on 
kansas crude. 


sary to build and operate a 
more or less intricate treat- 
ing plant. To follow the 
acid contact, a system was 
developed using the am- 
monia-cupric-sulfate _ treat- 
ment in preparing the pres- 
sure distillate for rerunning. 
The straight run gasoline 
from the skimming plant 
was given a caustic wash 
followed with doctor treat- 
Since beginning op- 
lighter 


ment. 


erations on the 








Crude Oil Skimming Unit, Houston Oil 
Company, Camden, Arkansas. 


Previous to the change 
made in the treating meth- 
od, the gascline was given 
the usual caustic wash in 
the treating plant, but in a 
great many instances the 
gasoline, after setting in the 
finished storage tanks for a 
few days, was found to be 
off corrosion test. It was 
found’ that by testing the 
stream from the contractors, 
that the gasoline was free 
from corrosion and sweet to 
the doctor test, but it did 
not remain so. 


PROCESSING CRUDE 


The processing methods 
were no different from those 
experienced in handling oth- 
er crudes; the temperatures 
and reflux rates were not 
changed in_ particular. 








crudes which are compara- 
tively sweet, the caustic 
wash in the liquid phase and the doctor has been 
discontinued. 

The principal source of the light oil is Kilgore, East 
Texas, but some oil has been received from Refugio. 
All of it is transported in tank cars from both places 
to the refinery. Before beginning to operate on this 
light crude, East Texas in particular, the impression 
Was that it did not contain properties that would react 
in any way to cause the finished product to become sour 
Or corrosive. Several experimental runs in the labora- 
tory did not disclose sulfur or hydrogen sulfide in 
amounts detrimental to the product after processing 
the crude. However, after placing the Kellogg skim- 
mining unit on the steam, charged with East Texas oil, 
Seve ral things made their appearance, corrosion in par- 
ticular. To rectify that difficulty, the method of treat- 
ing the gasoline from the skimming plant had to be 
charged. 


Charging to the pipe still 
with two Union duplex 
12x514x12 steam pumps, one of which is always in 
reserve, the 39.5 gravity oil enters the preheater at 
305°F. Leaving it at 335° F. it leaves the soaking 
bank of tubes at 545° F. The number one bridge 
wall temperature is 960° F. with number two at 
1040° F. having a flue gas temperature of 620° F. 
The crude is transferred at 560° F. entering the flash 
chamber of the fractionating tower at that temper- 
ature, 

Three streams, when processing East Texas crude, 
are removed from the tower; gasoline from overhead, 
either 400 or 437 E.P. From the twelfth tray, kero- 
sene, a 41.5 gravity product, is removed to one of the 
three stripper towers placed on the side of the steel 
framework supporting the condenser box. From the 
eighth tray, the gas oil cut is removed to be ssn in 
another one of the small towers. 

Superheated steam is furnished the large tower by 
holding a back pressure of 16 pounds on the charging 
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and residuum pumps. It is led through the pipe still 
furnace at that pressure during the period of super- 
heating. The gasoline at 400 end point comes over at 
62 gravity, by holding the top of the tower at 265° F. 
refluxing product cver it with a two-inch Westco pump 
driven by a 10-horse power General Electric motor. 
This pump is housed in a compartment beneath the con- 
denser box on the other side of the partition wall from 
the charging pumps. Tower pressures are maintained 
at or near 3% pounds gage. Residuum is removed 
from the base of-the tower by a 6x 4x 6-inch Union 
reciprocating steam pump. 

It was thought that the system might have been so 
impregnated with corrosive substances after running on 
South Arkansas crude, and by having run some of the 
oil from West Texas, especially that from the high 
hydrogen sulfide country, that that was the reason for 
the difficulty in producing a non-corrosive gasoline 
from Kilgore crude. However, R. H. Cook, chemist at 
the Herbert refinery, did some digging into the causes 
of the difficulties. 


FREE SULPHUR FOUND 

It was found that the oil contained appreciable 
amounts of either organic or mineral acids which would 
react with the hydrogen sulfide, forming sulfur dioxide. 
He found that it passed through the fractionating tower 
with the gasoline vapors and hydrogen sulfide. Upon 
setting in the rundown tanks for some time he discov- 
ered that the hydrogen sulfide and sulfur dioxide re- 
acted according to the equation: SO2 + 2H2S = 3S-+- 
2H2O giving free sulfur which floated on the water 
line between the gasoline in the tank and the botwwm 
water. In the cases observed the sulfur was dissolved 
by the gasoline, making a product that was corrosive. 

It was found that there was a reaction between the 
oxygen in the air and the hydrogen sulfide in the gaso- 
line, according to the equation 2H2S + O2 = 2H20 + 
2S which will also deposit free sulfur in the rundown 
tanks, which upon being dissolved by the gasoline ren- 
ders it corrosive. It was also’ determined that the 
vapors in the tank cars when the dome covers were 
opened showed the presence of hydrogen sulfide. 

It was found that the corrosive gasoline found in the 
storage tanks after the caustic 
was used under the old liquid 
phase method was caused by 
the manner in which the treat- 
ing was handled, more so than 
by the method itself. By treat- 
ing continuously, with caustic 
and gasoline being intimately 
mixed in the contactors, the 
gasoline in the storage tanks 
was non-corrosive, but if the 
stream of caustic was held up 
for any reason, the tank of gas- 
oline would become off cor- 


Type of firing front for the pipe 


rosion test. still furnace. 
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To remedy the condition in the method of treating, 
Mr. Coop, and C. H. Hartung, manager of the refinery 
department, decided to treat the gasoline from the skii- 
ming unit with caustic in the vapor stage. Tapping into 
the vapor line a short distance below the ell at the top of 
the tower, a connection was placed to enable them to 
spray the liquid caustic solution in the vapors coming 
from overhead. A small horizontal tank was set be- 
neath the condenser box and near the wall formed by 
one of the supports and it was filled with a caustic 
solution of about five degrees. A Hills McCanna pro- 
portioning pump was placed near the tank to provide a 
positive means of delivering the caustic to the vapor 
lines in the amounts necessary to render the stream 
non-corrosive. The caustic is melted down in the usual 
manner at the large treating plant where the “blue so- 
lution,” as it is called, is made up. It is then transferred 
from the blow cases at the treating plant to the small 
tank near the skimming unit. 


It was found after the installation was made, that 
by setting the proportioning pump on a half-inch stroke, 
that the five degree caustic was sufficient to treat the 
36 per cent of gasoline manufactured from the East 
Texas crude. Since the installation, and the time the 
vapor phase treating was begun, all the gasoline has 
been free from corrosion. 

The pipe still was designed to process a heavier 
crude than that produced in East Texas, and two burn- 
ers were placed in each side of the furnace. With the 
throughput of 3500 barrels per day of light crude, the 
capacity of the burners was more than sufficient to 
thoroughly strip the oil of the cuts desired. Now, 
maintaining a temperature by which the residuum is 
reduced to 23 gravity fuel oil, only one burner in each 
side of the furnace is necessary, and these consume 
but 60 gallons of fuel per hour. 

Another thing that was “conspicuous by its absence” 
is the rattle of the cross stand arms on the spools on 
the pump piston rods. Usually one may detect the 
charging and pumping out or residuum pumps by the 
noise that they make. To eliminate the noise, and par- 
ticularly the wear on the pumps at that point, small 
steel boxes were fastened to the piston rods beneath 

the spools and filled with lu- 
bricating oil. 


They are made of light 
weight steel, welded in the 
shape of a box, short enough 
that clearance is provided at 
the end of each stroke. They 
are narrow enough to clear the 
central part of the pump, while 
deep enough that they contain 
sufficient oil for the cross 
stand arm to dip into it at each 
stroke, maintaining positive lu- 
brication. 
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Molecular Arrangement and 
Rearrangement of the 
Natural Gas Hydrocarbons 


By I. N. BEALL 
Chemical Engineer 





HIS is the first of a series of articles by Mr. 

Beall dealing with decomposition, oxidation, 
synthesis and conversion as applies to the proc- 
essing of natural gas and oil. In this article Mr. 
Beall discusses the structure of carbon and hy- 
drogen, the architecture of the simple hydrocar- 
bon molecules, the heat and energy relations such 
as exist between the atoms and some of the 
mechanism of oxidation reactions. 


At the present time there is much interest in 
natural gas as a chemical raw material. The 
hydrocarbons of natural gas are few in number, 
simple in structure and may be separated in a 





high degree of purity by fractional distillation. 
From these simple compounds of carbon and 
hydrogen, motor fuels, alcohols, resins, organic 
acids, aldehydes and other chemicals of present 
and future industrial application may be formed 
by rearrangement and addition. Form and energy 
are inseparable, information on these attributes 
of the atom are of incalculable value to those 
engaged in the transformation of raw materials 
into more useful products. Mr. Beall’s method 
of presentation of technical subjects is to combine 
the theoretical and practical in such fashion that 
each sheds light upon the other. 








YDROGEN which is first and carbon which 
H: sixth in the orderly arrangement of the 

ninety-two primal elements, possess the 
power of uniting into hundreds of thousands of or- 
ganic compounds, all differing from each other in 
chemical and physical properties. Classification of 
these compounds of carbon and hydrogen would be 
extremely tedious and difficult were it not for the fact 
that certain orderly arrangements and combinations 
exist which permit the grouping into series. Thus 
there is the chemically saturated series to which most 
of the natural gas hydrocarbons belong the first 
member of which is methane. The general formula for 
this series C,H,.,+,, the hydrogen atoms always be- 
ing twice the number plus two of each carbon atom 
in the molecule. The ethylene and napthene series 
are both characterized by the general formula C,H, 
the acetylene series hy the formula C,H,,-,. The 
upper limit of the carbon to hydrogen ratio has not 
been ascertained. Benzene C,H, has the empirical 
formula C,H.n-, and lubricant fractions vary down 
to C,H.n-, and higher in the heavier portions. The 
upper limit of hydrogen to carbon is attained in 
methane, the molecule of which is symmetrical. 


MOLECULAR STRUCTURE 
(arbon has four valences and hydrogen one val- 
ence. Valence is the unit of bonding power, the 





exact nature of which is as yet uncertain. One car- 
bon atom may be bound to another carbon atom by 
one, two or three valences and to hydrogen by one 
valence. The organic chemist represents the bond- 
ing between the carbon and hydrogen atoms by 
graphic formula, the use of which is an invaluable 
aid to synthesis. Thus methane is written 


H 
| 
H—C—H 
| 
H 
Hon HH: 
me be] 
ethane H—C—C—H cthylene C==C 
acd eon 
H—H H H 
acetylene H—C=C—H 
H 
| 
G 
Hog ee 
benzene | | 
H—-C~ C-# 
C 
i 


etc. While graphic formula are infinitely superior to 
empirical formulae as an aid to visualization, it is 
evident that any correct representation must be in 
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Lewis Model of the Carbon Atom 
NO. 1 


three dimensions as all substance, no matter hcw 
finely divided, must be three dimensional. 


The present .generally accepted concept of the 
atom is electrical, all matter presumably being com- 
posed of positive and negative electrons. The elec- 
tron has been weigned and its electrical charge de- 
termined by Millikan. (The electron charge 


19 


e= 1.59 x 10 coulombs.) In accordance with the 
Law of Octaves, the electrons are grouped about a 
central nucleus in orderly arrangement, the limiting 
number of the first shell being eight in number, ar- 
ranged as at the corners of a cube. (See Chart No. 
1.) When there are eight electrons in the outer shell, 
the element has no valence and is chemically inert. 


’ 
| 
| 













Illustrating Ethane Formation Single Carbon 
to Carbon Bond 


NO. 3 


When there are seven, six, five, four, three, two, one 
electrons in the outer shell, the respective valences 
of the elements are in reverse order, that is, one, two, 
three, four, five, six, seven valences. Carbon falls 
in the group of elements which has four valences 
being the first of the group, that is, of a central 
nucleus and one electronic shell. Due to the four 
missing electrons the architectural arrangement of 
the carbon atom is that of a regular tetrahedron 
which throws some light upon the crystal arrange- 
ment of carbon in its pure state of aggregation as 
the diamond. 


Hydrogen is a primal element thought to consist 
of one negative electron and a positive nucleus. 
Atomic hydrogen is extremely active chemically and 
combines with itself to form molecular hydrogen 
written H, or H—H. When hydrogen is released 
from combination with other elements it is said 
to be nascent. Nascent elements are elements in 
the atomic form which is an unstable condition. 
For example, atomic hydrogen and atomic carbon 
would immediately unite if contacted. The nature 
of the compounds formed by such union would be 
dependent upon the relative proportions of each 
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Methane Formation 
NO. 2 











Ethylene — Double Carbon to Carbon Bond 
NO. 4 
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Acetylene — Triple Carbon to Carbon Bond 
NO. 5 


present and the energy of the system as expressed 
in such forms as heat, pressure or energy waves. 

Thus the hydrocarbons such as those of natural 
gas may be decomposed into their elemental constit- 
uents by the aid of heat and rearranged by the aid 
of heat and pressure. Other agencies such as x-rays, 
the silent electric discharge or atomic disintegration 
products such as alpha particles can also be used for 
purposes of dissociation and rearrangement. In all 
events the tendency of the molecules of a system is 
to so change their architecture as to best withstand 
the conditions impressed upon the system. 


THE PARAFFIN GASES 

In so far as the processing of natural gas is con- 
cerned, interest centers around the transformation 
of the chemically saturated hydrocarbons into prod- 
ucts of greater value. In a great many sections nat- 
ural gas is a very cheap and abundant raw material, 
the principal use of which is as domestic and indus- 
tral fuel. From the standpoint of the industry in 
general, its use for this purpose must long continue 
the main outlet, as the quantities possible of con- 
sumption are somewhat commensurate with the sup- 
ply. However, if natural gas or those constituents 
of natural gas such as methane, ethane, propane and 
isobutane are suitable for conversion into liquids for 
use as motor fuel, there are attractive possibilities in 
present widely established markets. Insofar as the 
manufacture of other products are concerned, these 
need not be excluded because of limited outlets, as 
the concern which can manufacture and market a 
product of equal or superior quality to competitive 
products at a lower cost has no occasion for worry. 
Be that as it may, the purpose of this discussion is 
not that of economics but of molecular rearrange- 
ment. The main topic centers about the transforma- 
tion of the five normally gaseous natural gas hydro- 
carbons, namely methane, ethane, propane, isobutane 
and butane. 

Che graphic formulae for these compounds are as 


fo lows . 


H H H H HH 
| oe Se oe 
H-C-H H—C—C—H H—C—C—C—H 
| eo Lied 
H H H H H H 


Methane Ethane Propane 
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H 
H_¢_H 
H BH Hon i 
ee ee 
H—C—C—C—C—H say ors 
Be ss Se 
H HH H pine: H 
H 
Normal Butane Isobutane 


Of the above compounds only the butanes can un- 
dergo molecular rearrangement without the loss of 
carbon or hydrogen atoms. It is therefore evident 
that in order to get results in the way of transforma- 
tions, dissociation must first take place. In each 
carbon compound of this series beginning with 
methane, the total hydrogen to total carbon ratio 
becomes less, so that to go to ethane from methane 
CH, + CH, ~ C,H, + H,, two hydrogen atoms must 
be released. We would then have in place of two 
mols (volumes) of methane, one mol of ethane and 
one mol of hydrogen. 

Similarly in going from ethane to butane C,H, + 
C,H, > C,H,,-+ H, or in methane to butane 4CH, 
—> C,H,,+3H,. To go to the next lower ethylene 
series, one additional hydrogen molecule must be re- 
leased, and in going to the acetylene series or to 
benzene two additional hydrogen molecules must be 
released, as for example, C,H, C,H,-+ 2H,. As 
all the hydrocarbon liquids have a greater ratio of 
carbon to hydrogen than the five normally gaseous 
natural gas hydrocarbons, the problem of rearrange- 
ment into molecules of sufficient complexity to be 
liquids is practically impossible in any high degree 
without the elimination of hydrogen. The conditions 
for the formation of methane are too great because 
of the excess hydrogen in the system. Methane is 
a hard nut to crack, it is already down to the ultimate 
decomposition compound of hydrogen and carbon. 
To go further the methane would have to dissociate 
into elemental carbon and hydrogen, and then de- 














Benzene Formation (Huggins) 
NO. 6 
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pend upon the law of probability for further recom- 
bination into other products unless part of the hydro- 
gen is removed. Furthermore at the high tempera- 
tures necessary to the decomposition of methane into 
its elements, only such unions can take place as are 
more heat stable than the original material. One 
main difficulty in the “cracking” of hydrocarbons 
higher in the series has been the formation of me- 
thane. The bonding between hydrogen and carbon 
is too strong. It is therefore evident that in order to 
employ a rational procedure for predicting the heat 
transformation of even the simple hydrocarbons, some 
more or less quantitative information must be available 
on the bonding strength of carbon to carbon and of 
carbon to hydrogen. 


THE HEAT OF FORMATION 

The heat of formation can be predicted with fair ac- 
curacy from a consideration of the molecular structure. 
Insofar as the compounds of carbon and hydrogen are 
concerned, it is necessary to know the heat effects con- 
nected with the single carbon to carbon bond C —C, 
the double carbon to carbon bond C=C, the triple 
carbon to carbon bond C= C, and the carbon to hydro- 
gen bond C — H. 

Julius Thomsen in his monumental presentation, 
“Thermochemische Untersuchungen” which covers work 
done by him and under his direction between 1851 and 
1885 at the University of Copenhagen, calculated the 
heat effects of these bondings or valences between car- 
bon atoms and between carbon atoms and various other 
elements. The value of one gram-atom C— H =r= 
14.90 calories, C— C= v,=— 14.71 calories, C—= C= 
v.= 13.27 calories and C =v,=— zero or very nearly zero 
calories. The values given are average values. 

Prof. Thomsen also calculates the heat effects of the 
oxygen containing groups such as occur in the alcohols, 
ethers, ketones, aldehydes, acids and anydrides. The 
hydroxyl radicle such as distinguishes methyl, ethyl 
and propyl alcohols C — O — H is assigned an average 
value of 45.08. The glycol group has a value of 50.39 
calories and the carbonyl 60.98 calories. The heat for- 
mation of the primary alcohols 5.31 calories less than 
for the secondary alcohols and 15.90 calories less than 
for the tertiary alcohols. This is of significance in the 
production of partial oxidation products from the satu- 
rated hydrocarbons. The heat of formation indicates the 
stability of the molecule. Acetylene for example with 
the H—C=C—H 


value of the C= C linkage is very nearly zero is an 


formation where the thermal 
unstable compound and may detonate, which explains 
why acetylene is not stored in cylinders. The acetylides 
are in general good detonators. They also decompose 
rapidly on heating into their constituent elements. The 


aldehyde group O= C — H has a value of 64.88 calo- 


ries as contrasted to the value of 45.08 calories for the 
primary alcohol group C—O—H. This throws light 
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on the mechanism of partial oxidation reactions of the 


saturated hydrocarbons as verified by the results of 


many subsequent investigations. In such reactions 
the aldehydes predominate in the end products, as 
for example formaldehyde, on the partial combustion 
of methane and ocetaldehyde in the partial combus- 
tion of ethane, etc. 


The heat effect of the ketone grouping is less than 
that of the secondary alcohols having a mean value of 
53.52 calories. Acetone 

HOH 


Hdl dn 
HHH 
O is an example of the ketone 
| 
ketone group, —C— 
The average value of the carboxyl or acid group 
COOH, graphically O 
Ri ease 
—C —O—H is 119.75 calories. 
The acids are very heat stable compounds, an example 
of which is acetic acid 
H O 
HOF 





H written CH,COOH. 
The anhydrides are characterized by the grouping 
—C =O 
>O 
—C=O 


has a value of 162.45 for the group. 


The thermal effect of the addition of carbon monoxide 
to a saturated hydrocarbon is calculated as zero or near- 
ly so, so that the formation of, for example, acetone 
from ethane and carbon monoxide should take place 
without temperature rise 


H H H OH 
Ered agh.e 
H—-C—C-H + =C=0= hy GO Sie 

ae | 





H H H H 
Ethane — Carbon Monoxide = Acetone 
The aldehyde reaction would take precedence 
H H H H H 
Bcd es 
H—C—C—M + =C=0O ~ H—C—C—C = 02.88 
ee bia Calories. 
H H H H ; 
Ethane+-Carbon Monoxide ~ Propaldehyde+2.88 Cal. 
104.16 + 67.67 — 168.93 +2.88 


The heat quantity of formation of a molecule is equal 
to the heat quantity required for its dissociation. [or 
example the heat of combustion for hydrogen and 
oxygen to form water H, + %O0,— H,O + 68.36 cal- 
ories can also be written H, + 68.36 calories > H, + 
1 2 O,. Water is a very heat stable compound. In all 
the preceding discussion the temperature is considered 
to be at 18°C. (65°F.) all results being arbitrarily re- 
duced to this temperature for comparative purposes. 
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All initial and end products are considered to be in the 
vapor state. 


DISINTEGRATION AND OXIDATION PRODUCTS 
OF METHANE 


Methane on disintegration at a temperature of 1000° 
C. (1832°F.) yields carbon and hydrogen. In all such 
thermal decompositions the effect of the heated surface 
with which the gas contacts must be considered. The 
heat of formation of methane from its elements is 59.55 
calories per gram mol. That is 14.89 calories per hydro- 
gen atom from atomic carbon and molecular hydrogen 
at 18°C. to methane at 18°C. This states that 12 grams 
of atomic carbon and 1.008 x 4= 4.032 grams of mole- 
cular hydrogen liberate sufficient heat to cause a 
temperature rise of 59.55°C. in 1000 grams of water 
39.55 x 1000 = 59,550 grams one degree Centigrade or 
3722 C.H.U. per lb==3722 x 1.86700 B.t.u. per Ib. 
of methane. Since the heat of combustion of one cubic 
foot of methane is approximately 1000 B.t.u., 6.7 cubic 
feet of methane would have to be burned to heat one 
pound (24 cubic feet) of methane frorn 65°F. to its 
decomposition point, assuming perfect heating efficiency. 
Under average heating efficiency at temperatures around 
1832°F. it would be necessary to burn % of the 
methane to decompose the other half into carbon and 
hydrogen. This explains why the fuel consumption is 
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so high for the thermal decomposition of methane or 
so-called “dry” natural gas. 

On the other hand the oxidation reactions are exo- 
thermic and generate instead of consuming heat. 

The orderly oxidation of methane in stages may be 
written as follows: 


H H 


| | 
H—C—H + O=O ~ H—C=0O + H—O—H 
| 
H 
Methane + Oxygen — Formaldehyde + Water 


(2) H O 


| ae 
2H--C=-0 +0=—028-+0.31 


Formaldehyde -+ Oxygen > Formic Acid 
(3) " 
| 
2H—C—O—H + O=O > 20=>C=+O 
+ 2H—O—H 
Formic Acid + Oxygen ~ Carbon 
+ Steam 


The results of the progressive addition of atomic oxygen 
to methane would result in the following partial oxida- 


tion products CH, ~ CH,OH 
—>H.CHO —> H .COOH 
Methane — Methyl Alcohol 
— Formaldehyde — Formic Acid. 








100 












Heats of Formation of the progressive oxidation 
products are as follows: 


CH,= 59.55 Cal. 

CH,OH = 88.96 Cal. 

H .CHO + H,O = 80.12 + 67.49 = 147.61 Cal. 

H .COOH = 118.83 Cal. 

H—O—H + O=C=—0O = 67.49 + 135.34 =203.83 
Cal. or 


H—O—H-+ =C=0 = 67.49 + 67.67 = 135.16 Cal. 


The total heat of combustion is the same regard- 
less of whether a reaction takes place in stages or 
goes to immediate completion. 

Oxygen so long as it is in the molecular or stable 
form cannot react with other elements such as carbon 
or hydrogen. The usual combustion in excess oxygen 
(or air) probably takes place somewhat as follows: 

(1) H OH 
H—C—H + 20, ~ H O—C—OH ~ 2H—O—O— 
H OH 
H+C 


— O=C—O0 + 2H,O; and in half sufficient air 
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(2) H H 
HCH 410,-H_¢_0-_H->H.CHO4.8-0_-# 
i fs 
i 


(a) H.CHO ~ CO +H, water gas. In other words 
the inductior period prior to ignition is the time required 
for the oxygen to pass from the molecular to the atomic 
form, increase of temperature and of pressure both 
favoring the rearrangement. 

Substance, if the electron theory is to be accepted, 
consists of accretions of electrical energy. X-rays, ultra- 
violet rays, the visible spectrum, the infra-red or heat 
waves are all associated with vibration. The silent elec- 
tric discharge has been used by Dr. S. C. Lind and as- 
sociates for the transformation of hydrocarbon gases 
into solid and liquid products. Heat increases the 
energy of matter. Solids melt to liquids, liquids vaporize 
to gases, gases expand and finally decomposition takes 
place on increase of heat content. The chart given 
shows that a vibration of definite period may be ex- 
pressed in equivalent heat units. That is for example a 
wave length of 7500 Angstroms is equal to 40 kilo- 
grams-calories per gram-mol. This and other relevant 
phenomena will be discussed more thoroughly in subse- 
quent articles. 
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Testing Asphalts and Uses for 
Various Grades 


By A. W. TRUSTY 
Louisiana Oil Refining Corporation 


HE most important source of asphalt in the 
[cscs States is petroleum. Considerable quan- 

tities of native asphalts under the names of 
Gilsonite, Grahamite, Wurtzilite and Rock asphalt 
are mined or imported annually. 

The natural asphalts are refined by dehydrating in 
open stills; or, with rock asphalt containing a large 
amount of sand, rock and soft asphalt, the raw ma- 
terial is crushed and dumped into water, where the 
heavy material sinks and the asphalt floats on the 
water. 

Wood tar is the heavy oil resulting from the de- 
structive distillation of wood. The yield is from 
eight to 60 gallons of tar per cord of wood depend- 
ing on the nature of the wood. 

Lignite tar, peat tar, shale tar and coal tar are 
obtained from the destructive distillation of lignite, 
peat, shale, and coal respectively. The yields based 
on a ton are: 


eee er ii 5 to 10 Per cent 
FOE ky vcinwaaee oe 2 to 10 Per cent 
Dek cieaies Khe x 4 to 25 Per cent 
CO oC iidecteeaees 10 to 25 Per cent 
WG itis teatune .05 Per cent 
Hardwood ........ 3.5 Per cent 
(Resinous woods) 
Petroleum ........ 5 to 50 Per cent 


Petroleum residual asphalt is made by reducing an 
asphalt base crude or a mixed base crude by means 
of various combinations of fire, steam and vacuum 
to the desired degree of hardness in a still. Precau- 
tions are taken to prevent cracking or decomposition 
of the oil. The ductility is lowered, the flash point 
is lowered, the per cent soluble in carbon disulfide is 
lowered, and the susceptibility to changes in weather 
conditions is raised by overheating or thermal crack- 
ing in the process of refining asphalt. 


Blown asphalts are made by blowing petroleum 
residual asphalts in a still with air at a temperature 
usually under 500° F. (to avoid decomposition). 
Characteristics of the blown asphalt: 


1. Asphalts of melting points as high as 400° F. 
tan be made by blowing. 


2. Blown petroleum asphalts are less susceptible 
to temperature changes than residual asphalt. 

3. The ductility is comparatively low on blown 
asphalits. 

Blown asphalt is used for roofing, for water-proof- 
ing purposes and for filler in wood and brick block 
pavement. 





TABLE 1 

Characteristics of asphalt or pitch from various sources: 
Wood 

Tar 

made 

Trinidad Asphalt from 
Native made from distilla- 

Asphalt minerals Shale Coal tion of 

oils Tar Tar wood 
Specific gravity, 77°F... 141 1.03 85-95 125 1.2 
Ductility at 115° F....... 8.0 40 soft 35 40 
Ductility at. 77° F. 606465 2 100 soft 75 50 
Ductility at: 2e- F..4 cx 2 | 4 soft 0 0 


Melting Point (B. & R.) 

degrees Fahrenheit .. . 188 129 60-90 125 125 
Fixed carbon per cent... 11 25 5-10 28 20 
Evaporation loss four 

hours, 500°F. Per cent. 2-3 5 80-90 3-20 0 
Soluble in carbon disulfide 


Cer COM. os. as incase 56 998 90-100 60-85 40-95 
Soluble in 88° Be 

Naphtha, per cent... 0 75 95-100 10-30 25 
Sulfur, per cent .......... 1: 4% TSS ee 0 
Penetration 115° F. ..... 10-15 225 soft 150 soft 
Penetration 77° FF... 4.0.4 1.5-4 90 soft 25 45 
Penetration 32° F. ...... 1 ee as 5 3 
Flash Poimites "Fo. 6.06 5. 410 400-625 20-60 250-450 0 
Five Pott." Byicacciaces 455 425-725 30-70 300-500 0 
PSH, EE ONE 2 paces ee 35 .05-3 a J Py 





Coal tar pitches are characterized by: 1, compara- 
tively high specific gravity ; 2, characteristic odor on 
heating ; 3, comparatively low sulfur content; 4, com- 
paratively high percentage of non-mineral matter in- 
soluble in carbon disulfide, “free carbon,” and 5, high 
susceptibility to changes in temperature becoming 
brittle in winter and soft in the summer. 

Coal tar pitches are remarkably resistant to the 
disintegrative action of water and are well adapted 
for sub-soil water-proofing. For this use they are 
superior to wood-tar, shale tar, and bone tar, but are 
inferior to petroleum and native asphalts. 

Wood-tar pitches are characterized by their ex- 
treme susceptibility to changes in temperature, by 
the fact that they appear hard and at the same time 
show a low melting point. On exposure to weather 
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the tar oxidizes and crumbles, and is used very little 
for weather-proofing. 

Petroleum asphalts are characterized by: 1, com- 
paratively low percentage of volatile matter ; 2, com- 
paratively high flash point; 3, comparatively low 
mineral matter; 4, comparatively high tensile 
strength, and 5, comparatively low susceptibility to 
changes in weather conditions. 

In general, petroleum residual asphalts are in- 
ferior in weather resisting properties to petroleum 
blown asphalts, to native asphalts, and superior to 
wood, peat, coal and bone tars. 


USES OF VARIOUS GRADES OF ASPHALT 
1. Specifications of asphalt used for asphalt ma- 
cadam, asphalt surfacing and for asphalt concrete 
pavements, in which the asphalt is mixed with 
gravel, crushed stone, sand, etc.: 


Penetration 77° F. ........... 60-160 
meet Pomit . oo... ec. 95-135° F. 
Eat ere 50 minimum 
ES reer 350° F. minimum 
Soluble in carbon 

disulfide ..... 97 Per cent minimum 
Evaporation loss, five 

hours, 325° F. ....5 per cent maximum 


Ash 


2. Specifications for asphalt used for sheet asphalt 


YC a ee 2 per cent maximum 


pavements in which a layer of asphalt and sand with 
or without a mineral filler is placed over a founda- 
tion made of asphaltic concrete: 


EN SSS ¢ ae ES aa 25-50 
Mettmme Foimt .......... 105-140° F. 


Pp ARN 20 cm minimum 


Ductility 77° F. 
Evaporation loss, 3 hours, 


og Sa 3 Per cent maximum 
Sa 350° F. minimum 
Soluble in carbon 

Se 95 Per cent minimum 
Soluble in 88° 

Be’naph ..... 70 Per cent minimum 


« 


3. Specifications for asphalt used for mastic foot 
pavements and floors: 


Demeernting 77°F. of... eka 11 
EES EE rae 10 
a |S SE 30 
ESS rT ere 219° F. 


4. Specifications for asphalt saturating fabrics for 
roofing, waterproofing, sheathing, flooring and for 
insulating purposes. This asphalt is usually soft at 
room temperature, and of a semi-liquid nature. 


Penetration 77° F. ...... 60 minimum 
eer PON os. se ksee.s. 95-160° F. 
Evaporation loss, 4 hours, 

Gs d's 94 o'0, 3 Per cent maximum 
Le RE reece 475° F. minimum 
Soluble in carbon 

disulfide ....... 97 Per cent minimum 
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5. Specifications for asphalt used for asphalt coat- 
ing for roofing materials and for adhesive compo- 
sitions. ‘This coating asphalt is of the same nature 
as the saturating asphalt but having a higher melting 
point. The prime requisite of the asphalt coating 
composition is that it should possess maximum 
weather resisting properties, since the longevity of 
the prepared roofing depends on the unalterability 
of the coating: 


Pemetratie Ft Fo os hi <0 500s 10-50 
Se are oer 160-260° F. 
| TERA Ee epee 500° F. minimum 
Soluble in carbon 

disulfide ..... 98 Per cent minimum 
RNY TU Be oe ch peeksseus One cm. 
Evaporation loss, 5 hours, 

SEO FS eee ets 2 Per cent maximum 

6. Specifications for pipe coating asphalt: 

eee RM § ie ee aa nn 10-15 
Ectiity fF" Fees es 1 cm. (minimum) 
Melting Point ............ 200-215° F 


Evaporating loss, four hours, 
ae Aste oa 1.5 Per cent maximum 
LABORATORY TESTS 
Penetration is defined as the consistency of a ma- 
terial expressed as the distance in hundreds of a cen- 
timeter that a std. needle penetrates a sample of the 
material under known conditions of load, time and 


temperature. The usual conditions are 100 grams 
at 77° F. for five seconds time. Other conditions are 


used, the most common are: 
32° F., 200 grams........ 60 seconds 
115° F., 
At 77° F. the range is 


ee 5 seconds 
rom 0-360. 

Melting point (fusing point): The Ball and Ring 
Method for the determination of the melting point 
of asphalt has been adopted by the A. S. T. M. A 
%-inch by %-inch O. D. ring is filled with asphalt. 
A steel ball weighing 3.5 grams is placed on top of 
the asphalt and the ring is suspended in water at 
41° F. The temperature of the water is raised 9° F. 
per minute. The melting point is the temperature at 
which the steel ball falls through the ring containing 
the asphalt. The range for melting point is from 50- 
180° F. for residual asphalts and 180-400° F. for 
blown asphalts. The Kramer and Sarnow (K. & S.) 
‘method, which is somewhat similar to the B. & R. 
method, gives results 15-25° F. lower than obtained 
by the B. & R. method. 

Ductility—The ductility represents the capacity 
of an asphalt to stertch. It is interpreted as the dis- 
tance in centimeters that a molded block of asphalt 
(7.5 cm. long and 1 cm. wide at midway point in 
mold) will stretch when pulled at a uniform rate of 
5 cm. per minute at a temperature of 77° F. 


—, 


Consistency.—The consistency is measured on 4 
range of 0-100, and the method consists in forcing 
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one of four plungers of varying sizes at a uniform 
speed of 1 cm. per minute into the asphalt at a tem- 
perature of 32° F., 77° F., or 115° F Material as soft 
as vaseline (.3 at 77° F) and as hard as gilsonite (100 
at 77° F.) can be tested. 

The susceptibility factor is a numerical expression 
representing the susceptibility of asphalt to tempera- 
ture changes. The more susceptible the material, the 
higher will be the “susceptibility factor.” It is cal- 
culated from the consistometer hardness and the K. 
& S. melting point: 

Susceptibility factor: 

Hardness @ 32° F.—hardness @ 115° F. 
— x 100 
Melting Point 

The specific gravity, flash and fire tests, ash, fixed 

carbon, and sulfur determinations are made in prac- 








tically the same manner as for other petroleum 
products. 
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The evaporation loss is determined by heating 20 
or 50 grams of asphalt in a tin can 2.1 inch by 1.4- 
inch in an oven for either five hours at 325° F. or for 
four hours at 500° F. 

The solubilities in carbon disulfide, carbon tetra- 
chloride and in 88° Be’naphtha are made by dissolv- 
ing the asphalt in the respective solvents, filtering 
and weighing the amount of insoluble material. This 
insoluble matter represents the amount of mineral 
matter, free carbon, etc. present in the asphalt. The 
term “carbenes” has been given to the material which 
is soluble in carbon disulfide, but insoluble in carbon 
tetra-chloride. A difference of over 0.5 per cent be- 
tween the two solubilities usually denotes excessive 
cracking in the refining of the asphalt. As a rule, 
the harder the asphalt, the smaller the percentage 
that will dissolve in 88° naphtha. The insoluble por- 
tion in 88° naphtha is termed “asphaltenes.” 


Pumps Manifolded for 
Continuous Service 











ROM W ELL- 
(Cressi and I[n- 

dian Territory II- 
luminating Oil Com- 
pany installed the water 
circulating pumps in the 
Trosper Park Oklahoma 
City field gasoline plant 
in an arrangement, that, 
barring a complete shut-down of the plant, will per- 
mit the continuous flow of water over engines, gas, 
oil and condensing cooling towers, and the high 
pressure stabilizer. 

There are four centrifugals in a pit near the engine 
room, three of which are six-inch Goulds single-stage, 
rated at 1000 gallons per minute against a 60-foot head 
When turning over at a speed of 1735 revolutions per 
minute. The other is a three-inch of the same manu- 
facture, driven by a 10-horsepower 440 volt Wagner 
motor, while the other three are driven by 20-horsepow- 
er motors of the same type. 

Iwo of the three large pumps are in service regularly, 
han lling the water for the engines and coils. The small 
One pumps water only for the sections above the stabil- 





Pumps manifolded for continuous service in all depart- 
ments of the gasoline plant. 


izer tower. Should any one 
or all three of the regular 
service pumps be out of 
order, the third six-inch 
pump is hooked up so 
that it may perform all 
the duties of the other 
three. The suction line 
leading from the engine 
water pit and the louvre tower basin extends past 
all three of the service pumps, to be connected to the 
suction of the standby or emergency pump. The dis- 
charge lines leading to the two towers and the stabilizer 
are also connected to the emergency pump, permitting 
it to be operated alone if necessary. 

All connections are flanged excepting the nipples 
welded in the several suction and discharge lines. 
Flanged gate valves are installed in the manifolds, so 
that if repairs are necessary the entire gate may be 
removed from the lize without disturbing the other 
equipment. The pumps themselves are spaced at a dis- 
tance from each other which will permit the mechanic 
to service them without being hampered by the lack of 
sufficient space. 
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Continuous Treating System 


at Capitol Plant 


factured from crude in some of the other fields, 

motor fuel refined from the Oklahoma City 
crude oil does not require an expensive treating in- 
stallation to bring it up to standard. Hypochlorite 
treating solution with a caustic gravity of about 12 
degrees is sufficient to pass the doctor test. 


G scr in comparison with the gasoline manu- 


Capitol Producing & Refining Company, operating 
the old Choate refinery on South Robinson Avenue 
in Oklahoma City has a continuous treating system 
of company design. Three open tanks are used in 
preparing the hypo solution. Two of them are for 
preparing the caustic by steaming it from the bar- 
rels, and the other one is used for mixing the liquid 
chlorine in the caustic just before it is passed over 
to the treater. Three vertical tanks are set alongside 
the open ones, the first being utilized to receive the 
solution and gasoline. The other two are for settling 
tanks. 

The contactor is located in the two-inch line just 
before it enters the first tank. It is constructed from 
two threaded ends of six-inch pipe flanged together. 
Each end has an orange peel head with a two-inch 
nipple welded in the center. Before welding in the 
head on the end where the gasoline and treating so- 
lution enters, a tube sheet was welded to the inside 
of the piece of pipe, with three eighths-inch tubes 
welded to the holes in the sheet. These tubes ex- 
tend through and almost to the other end of the cas- 
ing, terminating in a closed tube sheet. Staggered 


between the three-eighths-inch tubes and welded to 
the closed box-like affair formed by the down stream 
tube sheet, are placed one-half-inch tubes back to the 
first sheet, but not quite touching it. 

A 64% x 4-3/16 x 8-inch Union Burnham simplex 
pump is used to circulate the gasoline and treating 
liquid. A two-inch line leading to the suction of the 
pump has three lines connected to it. One of them 
comes from the chlorinating tank to pick up fresh 
solution. Another line extends from the base of the 
first vertical tower, and the other leads from the 
gasoline storage manifold. 

After the first tower has been charged with treat- 
ing solution the line leading from the base of the 
tower is opened, and the one from the gasoline stor- 
age is opened also. Starting the pump, both gasoline 
and treating solution are discharged through the 
two-inch line leading to the contactor, forcing the 
mixed liquids through the %-inch tubes to return 
through the %-inch, causing sufficient turbulence to 
secure intimate contact between the gasoline and 
the solution. 

Two-inch Merco lubricated plug valves are used 
altogether on the controls on both gasoline and 
hypochlorite lines. The pump was fitted with steel 
rod and a steel liner together with cast iron rings. 
Brass was found to be unsuitable for the rod and 
liners because of the tendency to score easily when 
handling the combination gasoline and hypochlorite 
solution. 



































Contactor for Hypo Treating 
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The foregoing discussion has shown that dewax- 
ing an oil while improving the pour point has result- 
ed in giving a product inferior with regard to vis- 
cosity index. Conradson carbon, volatility (including 
flash and fire points), oxidation stability and lubri- 
cating value as compared to the undewaxed oil of the 
same viscosity. Individually the changes in most of 
these items is small but collectively they are of suf- 
ficient importance to require serious consideration 
when producing oils of the highest quality. For this 
reason the significance of each item as related to per- 
formance in a motor car has been analyzed. Con- 
sidering the trend in automotive design toward units 
requiring better lubricants, it looks as though the 
corresponding trend in part of the oil industry in the 
direction of higher degrees of dewaxing is progress 
of doubtful value since low pour oils are produced 
only at the expense of other essential lubricating oil 
properties. 

Standard Oil Development Company has worked 
out a method of obtaining oils which flow freely at 
low temperatures and has attained this end without 


Improved Paraffin Base Lubricating Oils 
(Continued from page 84) 


the degradation incident to dewaxing. It has been 
found possible to supply a product (U.S. Patent No. 
1,815,022) which has all the desirable properties of a 
wax-containing oil plus the low pour of the dewaxed 
oil. The method involves the addition of a very small 
quantity of a specially prepared pure hydrocarbon 
lubricating oil, capable of reducing the pour point of 
paraffin base oils without the necessity for severe 
dewaxing. An inspection of this product (called 
“Paraflow”) is given in Table VII. 





TABLE VII. 
Typical Inspection of Paraflow 
Geatity (AP Accs 65n<c 86 habe cou Es hide 23.8 
Viscosity TORE oo an oe Seek ca wee 3612 
Viscosity) BOOP. 55k nde iva atte eee 214 
Viswieity Bnei as oso bcs.ss fe ck Fas by bre See ee eee 106 
Pour POU RS oo. eee cop ka Deka he cee 25 
Fiesh: paint FF. 6628 sixes. ERO PIES Se Be eS 555 
Conradson. Carben: £5 6i5b sss ee eee 1.99 
Colér  CROBMNSOR). 56s a es ele ee ee 4 
CASE. 5 cK eta beret ivntee aha waee une eee eee Green 





It has been found that.addition of one-fourth to 
1% per cent of this Paraflow to paraffin.base oils 





FIG.2. 








SPECIAL OILINESS TESTS. 














() PENN}|MOTOR OIL. 














“7 PARAFFIN BASE on 














TORQUE - LB. INS 
w 


PARAFFIN | wax ‘ 












































200 300 400 S00 600 


SPEED - APM. 


700 800 900 1000 100 














FIGURE 2 














106 





reduces the pour point from around 30° F. to below 
0° F. Typical inspections of motor oils with and 
without Paraflow are given in Table VIII. 
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variably are objectionable, usually unstable, and can 
be readily removed from the oil. Paraflow, on the 
other hand, is a straight hydrocarbon lubricant which 
is completely miscible in the oil 





TABLE VIII. 


Typical Inspection of Paraflow Blended Motor Oils 


and cannot be detected or extract- 
ed by any of the usual methods. 


SAE-30 Same+1% SAE—10 Same+1% Spindle Same+4% As seen above, the demulsibility 
Motor Oil Paraflow Motor Oil Paraflow Oil Paraflow aya 5 5 
Gravity °A.P.I. ....... 27.4 27.5 30.6 30.4 30.9 at 130° F. and the steam emulsion 
Vis. @ 100° F. ........ 481 474 150 161 156 tests are affected by the addition 
_ VS if oS 62.3 62.0 43.2 44.3 44.4 e i if 
BE Pes 06 97 00 99 107 of Paraflow, and oils so treated 
voen oot. F. ....... 30 —10 30 —10 25 —50 : ; sie : 
Wish point’ F. |... 415 415 380 305 385 show no: tendency to derclop 
Conradson carbon .....0.815 0.829 0.014 055 ie slimy crankcase emulsions. Fur- 
j VAVA ° ° 
aa | accatal eee — ie i By 1034 thermore, pour point lowering so 
wel. @ a ae — -_ = “= produced is stable in storage even 
». te BWW seco seneesecs . < < ° e ° ° 
in the presence of incidental 





It is seen from these data that the pour point is 
lowered greatly by small additions of Paraflow. The 
pour reduction properties of this product may be 
simply and strikingly demonstrated by cooling two 
samples in ordinary one quart dispensing bottles in 
an alcohol bath chilled by carbon dioxide snow. The 
Paraflow treated oil will remain fluid long after the 
untreated oil has ceased to flow. 

It is well known that certain soaps, acids and other 
foreign addition agents produce a lowering of the 
pour point of mineral oils. These foreign agents in- 


water. In fact, Paraflow is not 
removed from the lubricating oil even by the treat- 
ment of alkalies or sulphuric acid. A plant erected 
at Standard Oil Company of New Jersey refinery at 
3ayonne, New Jersey, started into production this 
fall and is shown in Figure 6. 

Prior to entering into production on Paraflow, an 
exhaustive investigation was made into the proper- 
ties of lubricating oils blended with this product. 
There were three things concerning which absolute 
certainty was required before the product could be 


used commercially. First, was the reduced pour a 
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stable characteristic of the blended oil, or would 
storage, repeated cooling and heating, or use in an 
engine destroy the advantage gained? Second, was 
the product in any way harmful to an engine as for 
example from the standpoint of instability, corrosive- 
ness, ring sticking, carbon forma- 
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In addition to the above, Paraflow has been added 
to oils of 30° F. and 35° F. pour point and kept at 
0° F. for four months. The samples are still fluid 
showing that gradual wax crystallization has not 
occurred. 





tion, oil consumption, sludge forma- 
tion or valve stem sticking? Third, 
were the lubricating properties im- 


A os vis/210°F. 
B 75 vis/210°F. 
Engine Oil 
52 vis/210°F. 


paired in any way, either from the 
viewpoint of viscosity index, fric- 
tional losses, loss of oiliness, or cold 
starting of motors? Some of the 


results of these tests are given be- 


TABLE X. 


Effect of Paraflow on Pour and Stability of the Reduced Pour 


Cold Test after alternate ae red 


Reduced at 180°F. Daytime and holdin 
cold Pest Per Cent Cold, — at 35°F. Night times for pore: | 
“S Paraflow of weeks. 
tne 15 1.0 O/no 0/no (10 weeks) 
eaneion 15 1.0 0/no 0/no ( 6 weeks) 
Ie Re 30 0 30 
Bah eee 0.5 10 
1.0 0 
2.0 0 
4.0 —15 
6.0 —15 





low. 

1. Pour Depression and Stability of the Reduced 
Pour. In the course of the work on Paraflow it was 
soon apparent that the effect produced varied from 
oil to oil; one-fourth per cent reduces the pour 35° F. 
in one oil, while another oil required one per cent 
for the same effect. Hundreds of tests have shown 
that type of oil, type of wax in the oil, method of 
finishing, and many other factors determined the sus- 
ceptibility to Paraflow. 

The stability of the reduced pour has been ex- 
amined for different kinds of oils and different con- 
centrations of Paraflow. To make the tables as short 
as possible, the data giving both effectiveness and 
stability for selected samples are shown in Table IX 
and X. 


The stability of the lowered pour point when the 
oil is used in an engine is shown by the data in Table 
XI, obtained on dynamometer tests rather than road 
tests to keep the dilution effect to a minimum. 

Oxidation Stability—Many tests have shown that 
Paraflow does not decrease stability of an oil toward 
oxidation. Typical data show: 

62 vis. Pennsylvania Med. Oil = 0.024 per cent 
Sludge after 12 hours oxidation at 450° F 

62 vis. Pennsylvania + Paraflow = 0.020 per cent 
Sludge after 12 hours oxidation at 450° F. 

These data would indicate that stabthity~ is the 
same for Paraflow treated oils as for the untreated 
oils. Since it has already been shown (See Table 
VI) that dewaxing an oil results in lowering its re- 
sistance to oxidation, it follows that 





TABLE IX. 


Effect of Paraflow on Pour and Stability of the Reduced Pour 


a Paraflow treated oil has better 
stability than the corresponding de- 


Ze Reduced Cold 2 Degree 2 

ms Yee Sse Sree ae Cae eer apne 

Filtered cyl. ale aan eaae 140 35 1.0 30 30 5* yo Performance in Motor Cars 
enn. Det, MOMs. vss cass 153 25 1.0 25 25 0* 

Mid-Cont. mot. hy...... 74 30 1.0 Flows @—5 —5 35 —Data on the performance of 
Mid-Cont. mot. ex. hy. 110 35 1.0 0 20 15 P : : 
Heavy turbine ........ 51 30 1.0 Flows @—5 a 35 araflow blended motor oils in 
EP Been 50 35 1.0 Flows eS 0 35 actual service have been accumulat- 
manger: it: £06... 00. ..os: 96 30 1.0 (nodata) 5 25 . : 
Penn. med. mot. ...... 62 30 0.75 —10 —103 mo. 40 ing over a period of two years. The 
Penn. neutral ....:.... 150/100°F. 30 1.5 —10 —103 mo. 40 data are too voluminous to incor- 
Penn. mentite! © oo. 56a 150/100°F. 30 1.5 —10 —103 mo. 40 


Vis scosity of these oils approximately 200,000 seconds at pour temperature, and true pour points 


difficult to determine. 


porate fully in this paper and only 
a condensed summary of our re- 





With reference to Table IX, it will be noted that 
there was but small change in the pour point of the 
high viscosity bright stocks. However, if these same 
oils were blended with high pour neutral oils, low 


sults is presented. 

(a) Road Tests—Thirty-one trucks in regular 
service in Standard Oil Company of New Jersey 
domestic sales fleet were placed on a five-months’ 
test. Approximately half of them were run on heavy 





pour motor oils would result. motor oil (S.A.E. 30), and the remainder on exactly 
TABLE XI. 
Stability of Pour Point of Paraflow Oils 

Engine Oil Used Orig. 10 20 30 35 

, Pour Es Bets hrs. hrs. hrs. 
Ford (1) Penn. medium motor 35 30 30 30 30 (1 per cent dilution) 
(2) Same + 1¥% per cent Paraflow 0 —10 —10 —10 —10 (0.8 per cent dilution) 
Chevrolet (3) Penn. medium motor 35 35 35 35 35 (0.4 per cent dilution) 
(4) Same + 1% per cent Paraflow 0 —5 —5 5 —5 (0.2 per cent dilution) 
(5) Same + 2 per cent Paraflow 0 —10 —10 —10 —10 (0.8 per cent dilution) 
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FIG. 4. 
[ENGINE DYNAMOMETER TESTS] 
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the same oil with sufficient Paraflow to reduce the 
pour by 20°F. The trucks were Macks, Whites, 
Reos and G.M.C., and aggregate 261 net tons. The 
service ranges from local delivery to trans-state tank 
and trailer delivery units. The data are summarized 
in Table XII. 





TABLE XII. 
Result of Fleet Test on Paraflow Oils 
Heavy Heavy Motor 
Motor Oil Oil + %% Paraflow 
Total miles on test......... 79,310 116,864 
Avg. miles/qt. oil .......... 83.8 83.1 
Avg. miles/gal. gas ........ 3.8 4.3 
Avg. engine rating’ ........ 6.3 6.5 





1 Based on a value of 10 as perfect and includes visual ratings of 
valve sticking, sludging, corrosion, carbon, wear, etc., as determined by 
systematic inspection of the motors when examined at the end of the 
test. 





These data show no detrimental features in a Para- 
flow blended oil, and if any advantage exists it is in 
favor of the treated oil. 

In addition to the fleet truck test, many road tests 
have proven Paraflow lubricates satisfactorily. In 
no instance has one per cent blended into an oil 
showed to poorer advantage than the untreated oil. 

To check the effect of using more Paraflow than 
required to lower the pour, two tests are of interest: 

(1) A Studebaker President Eight was run 4700 
miles on a 10 per cent concentration, under hard 
driving conditions. Examination after this test 
showed all working parts in excellent condition. 





FIG. 5. 
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(2) Model A Ford was operated over 1000 miles 
on a five per cent concentration. Pistons and rings 
showed no sign of gum or slush, and general engine 
condition was very good. Operation had been en- 
tirely satisfactory. 

Miscellaneous tests include: seven foreign and 
four American cars run in a north temperate climate 
on a three months’ test using 25 per cent concentra- 


tion without trouble; five cars run in a semi-tropical: 


climate for several months on Paraflow oils without 
sign of trouble; six cars driven on the north Atlantic 
seaboard using Paraflow oils and giving entirely sat- 
isfactory service. 
(b) Dynamometer Tests—Data are shown for 
four dynamometer tests on various engines. The 
usual procedure is to run these engines at approx’ 
mately five-eighths to three-fourths full throttle, and 
at speeds corresponding to about 65 per cent of the 
maximum speed the engine would give in a unit on 
the road. Duration of the tests varied from 35 hours 
to 110 hours, depending upon whether or not make- 
up oil was permitted during: the tests. In each in- 
stance several runs were made on each engine in 
order to iron out any irregularities of engine oper 
tion. The oil consumption and carbon data are best 
shown in graphical form, as given in Figure 4. 


Differences in power and fuel economy are almost 
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impossible to determine for oils of the same kind, 
and are not presented here. Qualitative data for these 
same tests on such things as piston ring condition, 
vaive sticking, crankcase sludge and the like are 
shown in tabular form in Tables XIII to XVI, in- 





When all data on dynamometer tests are analyzed, 
it is apparent that the use of Paraflow does not re- 
sult in any detrimental features of operation. Car- 
bon accumulations are essentially the same in three 
of the four tests. If any choice exists on oil con- 
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sumption, it is in favor of the treated oil. Crank- 





TABLE XIII. 


Notes on Engine Condition—100 Hour White Engine Test 


1. Piston rings and 
grooves 


2. Crankcase 


3. Value stems (inlet) 
(exhaust) 
4. General appearance 


cylinder walls, pis- 
tons, etc. 


Average of two runs on 
reference oil 


Very slight carbon be- 
hind rings. No siudge 
around ring grooves. 


Some sludge; oil good 
color; some metal par- 
ticles. 
Clean and well lubri- 
cated. 
Clean and well lubri- 
cated. 
Fair 


TABLE XIV. 


Same reference oil + 1 per 
cent Paraflow 


Very slight carbon be- 
hind rings. Faint in- 
dication of sludge in 
grooves. 

Faint indication of 
sludge; oil good color; 
no metal. 

Clean and well lubri- 
cated. 

Clean but somewhat 
dry. 

Excellent 


Notes on Engine Condition—110-Hour Mack Engine Test 


1. Piston rings and 
grooves. 


DO 


. Crankcase 


3. Valve stems (inlet) 
(exhaust) 
4. General appearance 


cylinder walls, pis- 
tons, etc. 


Notes on Engine 


1. Piston rings and 


2. Crankcase 
3. Valve stems (inlet) 
(exhaust) 
4. General appearance 
cylinder walls, 
pistons, etc. 


l. Piston rings and 
rrooves, 

2. Crankcase 

3. Valve stems (inlet) 


(exhaust) 
‘neral appearance 


( 
cylinder walls, 
pistons, etc. 


(62 Vis. Oil) 


Average of two runs on 
reference oil 
Some moist gummy 
carbon. Slots in oil 

ring one-half filled. 
Considerable sludge; 
oil poor color; no 
metal. 

Clean and well lubri- 
cated. 

Clean and well lubri- 
cated. 

Excellent 


TABLE XV. 


Condition—110-Hour Mack 


(73 Vis. Oil) 


Average of two runs on 
reference oil 
Slight carbon behind 
rings. Oil ring slots 
fairly clean. One oil 
ring stuck. 

OR 


Clean and well lubri- 
cated. 
Clean and well lubri- 
cated. 
Good 


TABLE XVI. 


35-Hour Chevrolet Engine Test 


Average of two runs on 
reference oil 


Fairly clean 


O.K. 
Clean and well lubri- 
cated. 
Clean and well lubri- 
cated. 


Good 


Same reference oil + 1 per 
cent Paraflow 


Very little moist car- 
bon. Slots in oil ring 
only one-fourth filled. 
Considerable sludge; 
oil poor color; some 
metal. 
Clean and well lubri- 
cated. 
Clean and well lubri- 
cated. 
Fair 


Engine Test 


Same reference oil + 1 per 
cent Paraflow 


Practically no carbon 
behind rings. Oil rings 
free and exceptionally 
clean. 

O.K. 

Clean and well lubri- 
cated. 

Clean and well lubri- 
cated. 

Very good 


Same reference oil + 1 per 
cent Paraflow 


Fairly clean 


O.K. 
Clean and well lubri- 
cated. 
Clean and well lubri- 
cated. 
Good 





case condition, wear, piston ring 
condition, valve stem lubrication 
and general engine condition are, 
if anything, better for Paraflow 
oils. 


(c) Low Temperature Perform- 
ance—lIn discussing the significance 
of pour point, it was pointed out 
that the ease of starting a motor 
was independent of the actual pour 
point but dependent upon the ex- 
trapolated viscosity at the operating 
temperature. Since the use of Para- 
flow introduces a new factor into 
the operation of motor oils at low 
temperatures, tests were made on 
the ease of starting of oils with and 
without Paraflow. These tests con- 
sisted of measuring with an electric 
dynamometer the torque required 
to crank the engine with these oils 
at various temperatures. The re- 
sults of these tests (See Figure 5) 
show that the ease of starting of 
motor oils with and without Para- 
flow and dewaxed all are a func- 
tion of the extrapolated viscosity, 
as shown by Blackwood & Rickles? 
and by Larson? for normal motor 
oils. 





Data were taken simultaneously 
as to the time required for the oil 
to establish circulation in the de- 
livery line from the pump, as in- 
dicated by a try cock in the line. 
These data are shown in Table 
XVII and shown definitely that 
Paraflow facilitates purnpability. 
If these data are plotted, and com- 
parison of the three oils made at 
the same temperature, it can be 
shown that down to about five de- 
grees below their pour points, the 
time required to establish oil flow 
is in the order of their viscosities 
at the respective temperatures, but 
that at still lower temperatures the 
pumpability becomes a function of 
the pour. The 25° F. pour point 
oil shows no circulation below 10 to 
15° F., and the zero pour point 
Paraflow requires one-third less 
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Pour 
Point 
Oil— °F. 
62 vis/210° F. 
SE ES ae 25 
Same after 
I Ss ie 6 a wis wes 5 
Same + one-half per cent 
I Cah S01 ged ie Wa os bie 0 


TABLE XVII. 
Effect of Paraflow on Oil Pumping 


Time in minutes for oil to flow from try 
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cock in oil delivery line 


Test A 
No flow 
at —9°F. 
13.0 Mins. 
at —12°F. 
8.2 Mins. 
at —15°F. 
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difference between the straight 
oils and Paraflow treated oils. 


(c) Special Oiliness Machine 


Test Test C 

No flow 3.0 Mins. | —As previously explained, viscos- 
at + 3°F, at 20°F. Has. ; ; 

4.3 Mins. 47 Mins ity has very little influence on 
at + 2°F. at 19°F. torque readings obtained at low 
4.2 Mins. 4.2 Mins. : % . ; 
at 0°F. at 20°F. speed on this machine. While this 











instrument may not be measuring 





time to establish flow at —10° F. than the dewaxed oil. 

Hence it is seen that by using Paraflow it is pos- 
sible to retain all the advantages of the flat viscosity 
temperature gradient of the waxy oils and at the 
same time obtain the desirable characteristics of low 
pour oils for pumpability. 

3. Lubricating Characteristics—Paraflow 
oils were examined on several special laboratory ma- 
chines for determination of those lubricating quali- 
ties which cannot be specifically isolated on an en- 
gine test. These tests included work on the General 
Motors pin and bushing machine (load carrying ca- 
pacity) ; Timken Bearing Company lubricant tester 
(load capacity) ; Special high bearing pressure “‘oil- 
iness” machine; and a Stephens consistometer. Typ- 


blended 


ical data obtained on: these individual machines are 











true oiliness, at least the data 
are an indication that oils of low torque have some 
advantageous quality not enjoyed by oils showing higher 
torques. Tabulated data are shown in Table XIX and 
show that so far as such measurements can determine 
the facts, Paraflow tends to improve the inherent lub- 
ricating value of a motor oil. 

(d) Stephens Consistometer—Tests 
run on this instrument because its use in the oil in- 
dustry has become quite widespread. The results 
are shown in Table XX. These data are markedly 
in favor of Paraflow. 


were also 





TABLE XX 
Stephens Consistometer Data 


Torques at various temps. 





shown below: (a) Transmission Test: Pe 5 eee ee ee ee 
(a): General Motors Pin and Bushing Tests— gap to tig eg 4 point 490 S00 1280: 200 

Table XVIII shows the maximum load carried be- Same+1% per cent __ ; j 
fore failure. POCRINOVE 8 ates i Ves 200 300 650 1350 

(b) Fluidity Test: 
~ —_——__—_— — 62 vis. 35° pour point = 
TABLE XVIII 3 Pace gle ME pee a8 15 60 110 
General Motors Pin and Bushing Machine Data OL PAE Deed Cee ara aa a 0 40 80 
z £555 SUMMARY 

nh ttaed... S. E Sea 1. A study of dewaxing paraffin base oils has in- 
Za. i: #52 dicated that in order to obtain the advantages of low 
Re can 1% cy heh pour oils (pumpability and quick distribution at low 
Penn. med motor oil No. 2. 100 6000 ly 4000 temperature) by this method it is necessary to de- 
peat age eat a ae : cone grade the oil to some extent in most of its other 














characteristics, viz: 


(a) Decrease the viscosity index of the oil with 
a jane Dame pee as ine - : ‘ sites , 
In all cases: I araflow slightly alae the load resultant increase in difficulty of starting. 
oe cepety - me ee conta (b) Increase the carbon forming tendency of the 
(b) Timken Bearing Testing Machine—The same OF , 
ie. a oil by removal of the wax. 
oils were run on this machine as were run on the \ BS i acakcuala ieee , hich 
General Motors pin machine. The data show no (c) ieee gas + 2 sing oi dhe the Ps ee 
causes increased oil consumption in the en- 
TABLE XIX a 
Comparison of “Oiliness” of Lubricants (d) Decrease the lubricating characteristics of 
With and Without Paraflow the oil as indicated by lessened load carry- 
Torques eens rn shea. ing ability and “oiliness.” 
Penna. Med. + No. 2 
Penn. 1% per cent Penn. 1% per cent 
R.P.M. Med. Paraflow Med No. 2 Paraflow 
100 3.74 3.61 3.97 3.75 
200 3.37 3.29 3.51 3.39 
300 3.17 3.14 3.29 3.21 
400 3.08 3.06 3.17 3.11 
500 3.03 3.03 3.10 3.07 
600 3.01 3.01 3.06 3.02 
700 3.00 3.00 3.03 2.97 


1Sensitivity + 0.05 pound inches torque. 


Decrease oxidation stability with consequent 
sludging in the engine and other deleterious 
effects. 

2. It has been found that by the use of small 
quantities of Paraflow, a pure hydrocarbon lubricant, 
it is possible to reduce the pour point of paraffin 
base oils, and obtain the advantage of low pour oils, 
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without impairing the other desirable characteristics 


of the oils. 
3. Exhaustive tests show that the low pour oil 


thus produced is entirely stable, has no unexpected 


or unusual effect upon the engine, and is somewhat 
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superior to the original oil with regards to lubricat- 
ing characteristics. 


4. It has been found possible by the use of Para- 


flow to produce oils of lower pour point than can 
be economically obtained by dewaxing. 
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Cooperative Fuel Research Apparatus 
(Continued from page 88) 








nite conditions of its operation which were: full load; 
600 r.p.m.; 212° F. jacket temperature; full throttle; 
mixture ratio and spark set for maximum power. 
Even under these conditions, the values may vary 
somewhat from time to time as is common with en- 
gines, particularly at the higher compression ratios, 
depending apparently upon changes in conditions not 
included among those specified, such, for instance, 
as amount of carbon in the combustion chamber. But, 
to the approximate degree in which these data apply, 
this engine just begins to knock on an average reg- 
ular gasoline (62.5 octane number) at a compression 
ratio of 3.85:1; whereas conventional automobile en- 
gines, when clean, operate without knock on such 
a gasoline at compression ratios higher than 3.85:1 
by amounts varying from 0.5 to 1.5 ratios. These 
differences are due to differences in the construction 
of the engines and in the conditions under which 
they operate. 


OCTANE NUMBER OF MOTOR GASOLINE 

Presented also on the chart, Figure 3, is a sum- 
mary in terms of octane number of the results of the 
Twenty-third Semi-annual Motor Gasoline Survey 
of the U. S. Bureau of Mines, Part III.2 Included in 
this survey were 312 individual samples from 19 
cities, collected in March, 1931. Of these samples 
207 were of competitive-price gasolines, and 105 
premium-price gasolines. The measurements of anti- 
knock quality in terms of octane number as given 
were made by the Bureau of Standards using the 
“C. F. R.” apparatus and method which is described 
in this report. 

As the chart shows, competitive-price gasolines 
cover the range 40 to 78 octane number, with the av- 
erage of all at 62.5. Premium-price gasolines cover 
the range 60 to 89 octane number, with the average 
of all at 77. (One single isolated sample of premium- 
price gasoline which came at 50 octane number has 
been omitted from the summary as just given). 

These results not only represent the first generally 
available survey of the anti-knock qualities of the 
gasolines available over the country, but they are 
also the first comprehensive results to be expressed 
in terms that have the same meaning to everyone. 

TEST PROCEDURE 

The “tentative recommended practice for making 
knock tests,” which forms Appendix II, was drawn 
up by the sub-committee as representing their best 
combined knowledge based upon the present state 
of the art. With regard to the matter of procedure, 
it should be said, however, that no organized or com- 
prehensive experimentation has yet been done di- 
rectly on method. The apparatus in its present form 
has not been available long enough to permit it. Such 
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information as was available for the preparation of 
the outline of procedure was, therefore, that which 
was based upon the individual experiences of mem- 
bers of the sub-committee, and that which was gath- 
ered incidentally in the various programs of investi- 
gation carried out during the development of the ap- 
paratus and during the experimentation upon the 
matter of reference fuels. It is, therefore, to be ex- 
pected that some revisions in the matter of method 
of test will need to be made as more experience is 
obtained with the present equipment, and as knowl- 
edge of the knock-testing art increases. 


COOPERATIVE TESTS 


Using the apparatus as developed, which is de- 
scribed above and in more detail in Appendix I, and 
following the tentative procedure outlined in Appen- 
dix II, the last program of cooperative tests was car- 
ried out during August on a series of eight fuels. 
These fuels were made up in such a way that the 
composition of each was known to those who pre- 
pared them, but not to any member of the sub-com- 
mittee. All results of the tests were reported in oc- 
tane numbers, but ratings were made in two ways: 
1, directly against mixtures of normal heptane and 
iso-octane; and, 2, against secondary reference fuels 
which had first been rated by comparison with nor- 
mal heptane and iso-octane. The secondary reference 
fuels used by all laboratories were the same, and con- 
sisted of mixtures of the standard reference fuels 
“A” and “B” as supplied by the Standard Oil Devel- 
opment Company (see footnote 4, Appendix II), and 
of mixtures of standard reference fuel “B” and ben- 
zene. Although unknown to the members of the 
sub-committee, these same basic fuels (plus tetra- 
ethyl lead in one instance) were used for making up 
the fuels to be rated. This gave an opportunity to 
test out the apparatus and procedure, first, for con- 
sistency of the results obtained by different labora- 
tories when making ratings directly against normal 
heptane and iso-octane; and, second, for the “true” 
error of tests when fuels of the same constitution are 
matched against each other. 


A summary of the results, based upon analyses of 
individual laboratory reports, as made by H. K. Cum- 
mings and D. B. Brooks of the Bureau of Standards, 
is given in Table 1. For the reason that, as it devel- 
oped following the tests, an error had occurred in 
mixing one of the fuels, “B-3,” so that the different 
batches of it were not uniform, the results on this 
sample have been omitted from the tabulation. 


The summarized results presented in Table 1 show 
that when measurements were made directly against 
heptane and octane, the average deviations from the 
mean in octane numbers for the different fuels varied 
from 1.4 octane numbers to 0.35 octane number. The 


mean of all these average deviations was 0.8 octane 
number. 


In a similar manner, when measurements 
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TABLE 1 


Brief Summary of Results Obtained in the August, 1931, Series of Cooperative Knock Ratings Conducted by 
the Detonation Sub-committee 


Fuel B-1 B-2 B-4 B-5 B-6 B-7 B-8 
Measure- 
ments Mean octane number found.............essceeeeees 778 49.1 730 670 55.5 642 778 
directly 
against Average deviation from mean in octane numbers... 1,25. 0:75; <7 0.35 1.4 0.65 0.55 
heptane 
a Maximum deviation from mean in octane numbers.. 2.4 1.1 1.4 1.0 2.5 1.2 1.0 
octane 
Mean deviation from true value, in percentage of 
reqpeehee Il FI cs oes CO bens ca thes 2.4 0.9 0.8 2.1 0.9 1.3 
Measure- 
ments Mean deviation from true value, in equivalent octane 
matching POMNOOTE 8. eS os be bcue 64 be Si ek naa Rs 1.0 0.3 0.4 0.3 0.2 0.2 
blends of 
weeds send Mean error,* in percentage of reference fuel “B”... 3.5 1.8 1.2 2.9 1.5 1.8 








Mean error,* in equivalent octane numbers 


he wend 3 0.6 0.54+ 0.35 0.3 0.2 


*Mean error is the square root of the following quantity: the sum of the squares of the deviations divided by the number of observations in- 


cluded. 





were made by matching blends of the same materials, 
the mean deviation from the true values, expressed in 
equivalent octane numbers, varied from 1.0 octane 
number to 0.2 octane number. The average of all the 
mean deviations in this case was only 0.4 octane num- 
ber. 

Presented also in Table 1 are summarized data on 
the mean error resulting when measurements were 
made by matching blends of the same materials. Mean 
error may be defined as the square root of the follow- 
ing quantity: the sum of the squares of the deviations 
divided by the number of observations included. As 
expressed in equivalent octane numbers, the mean er- 
ror varied from 1.5 to 0.2, the average of all being 0.6. 

These results, which are a great deal better than 
those obtained in previous series of cooperative tests, 
show that the apparatus and procedure, as developed 
thus far, is capable of giving dependable results which 
are marked by a fair degree of accuracy, and, conse- 
quently, by reasonable agreement between different 
laboratories. 


APPROVAL BY THE COOPERATIVE FUEL 
RESEARCH COMMITTEE 


Upon the basis of the experience of the sub-commit- 
tee with the knock-testing apparatus as developed 
thus far, and just described, the Cooperative Fuel Re- 
search Committee, at its regular meeting of Septem- 
ber 14, 1931, approved the knock-testing equipment 
in its present form for general use by the two indus- 
tries concerned. The octane number scale of anti- 
knock quality and the tentative procedure of test had 
previously been acted on favorably by the committee. 
The committee, at its meeting on September 14, also 
passed a resolution suggesting to Committee D-2 on 
Petroleum Products and Lubricants of the American 
Society for Testing Materials, that the combination 
of apparatus, procedure, and reference scale be con- 
sidered as a possible tentative A.S.T.M. method for 
knock testing. 


DETONATION SUB-COMMITTEE CONTINUED 

The approval of this apparatus marked the comple- 
tion of the work originally assigned to the sub-com- 
mittee on methods of measuring detonation and thus 
automatically dissolved the group. However, the Co- 
operative Fuel Research Committee, feeling that the 
subject of knock testing is not by any means closed, 
voted to continue the sub-committee, and instructed 
it to work on “minor modification of the equipment 
and technique, relation of the test data to actual road 
performance of fuels in engines, and the possible use 
of the equipment in the evaluation of aircraft fuels.” 
The sub-committee has already made plans for work 
on all three of these items, and work on the first two 
is under way. 

It is important to note that the apparatus and pro- 
cedure as thus far developed is a laboratory method. 
As yet, the sub-committee has done no organized 
work on the correlation of laboratory results with be- 
havior in automobile engines on the road; for, before 
laboratory results can be compared with road results 
in a comprehensive or cooperative manner, it is nec- 
essary to havea uniform laboratory procedure. How- 
ever, it may be said that, in a general way, is known 
that two fuels of different compositions, but of equiv- 
alent anti-knock quality as measured in the labora- 
tory, do not always behave alike in every automobile 
engine from the viewpoint of knock. 

Plans for investigating the possible usefulness of 
the apparatus for rating aircraft fuels are now being 
worked out with the cooperation of the Aeronautical 
Chamber of Commerce of America, and of represen- 
tatives of the Army Air Corps, of the Bureau of Aer- 
onautics of the Navy Department, and of the air- 
craft engine industry. 


COOPERATION ABROAD 
The cooperation of the sub-committee with people 
from other countries who are interested in knock 
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testing, as first reported a year ago, has been con- 
tinued. The British group mentioned last year, 
which up to that time had had only an informal status, 
has since formally constituted itself as Standardiza- 
tion Committee No. 9 of the Institution of Petroleum 
Technologists. At the same time the membership of 
the group was enlarged. The proceedings of our 
group and theirs have been regularly interchanged. 
The meeting of our sub-committee, which was held 
at the annual meeting of the American Petroleum 
Institute in 1930, was attended by two representa- 
tives of the British group, A. E. Dunstan and F. H. 
Garner, at which time the chief item of progress 
made was that everyone came into agreement on the 
use of heptane and octane as primary reference fuels. 
Later, during the winter meeting of the Society of 
Automotive Engineers, three other representatives 
of the British group, C. H. Barton, C. H. Sprake, and 
R. Stansfield, attended and contributed to the deton- 
ation symposium held as a part of the sub-committee 
activities, and they also attended a meeting of the 
sub-committee at which many questions relating to 
apparatus and method were discussed; and, insofar 
as the information then available permitted, suitable 
answers were mutually agreed upon. 

Also, as a result of contacts established with Fritz 
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Frank by H. C. Dickinson during attendance at the 
World Power Congress held in Berlin during the 
summer of 1930, the sub-committee has recently been 
exchanging information and proceedings with sub- 
committee 48 B-1 on engine testing of the German 
Association for Testing Materials. 


DETONATION SYMPOSIUM 


The work which has constantly been going on at 
the Bureau of Standards and at the cooperating lab- 
oratories on evaluating some of the outstanding vari- 
ables that enter into knock testing, as mentioned last 
year, was reported on at some length in the form of a 
detonation symposium held at the winter meeting of 
the Society of Automotive Engineers in January of 
this year. Several papers were presented at that 
symposium, one of which was contributed by the 
3ritish group mentioned above. These papers were 
later published in the Journal of the Society of Auto- 
motive Engineers,* where they are available. They 
may also be had in limited quantity from the society 
as separate prints bound together, along with the 
outline of “tentative recommended practice for con- 
ducting anti-knock tests.” The latter, in slightly re- 
vised form, constitutes Appendix II of this paper. 


APPENDIX I 


Description of the ‘‘C.F.R.’’ Knock-testing Apparatus 


The “C. F. R.” knock-testing apparatus consists 
of the following essential parts: 

1. Engine, which is fitted with these primary ac- 
cessories : 

a. Carburetor 

b. Ignition equipment 

c. Cooling system 
Power-absorbing medium 
Small direct-current generator 
Instrumentation 
Control panel 


THE ENGINE 

Essential features of the engine are: one cylinder, 
bore 3% in. and stroke 4% in., approximating those 
of conventional automobile engines; compression 
continuously variable and covering ratios of 3:1 to 
more than 15:1, with variation of ratio accomplished 
by turning a convenient crank, and of doing so while 
the engine is running; one-piece cylinder construc- 
tion with valves and opening for bouncing-pin ele- 
ment in the head; heavy fly wheel, and rugged con- 
struction throughout, particularly of piston, of con- 
necting rod, and of crankshaft and crankshaft bear- 
ings; camshaft and other influencing elements de- 
signed for highest torque or best operation at 600 
r. p. m. In addition, the effort has been to make an 





engine that is cheap to build, easy to service, and 
which is capable of long life in spite of the severe 
service to which it is subjected in knock-testing 
work. 

Supplementing the photographs, Figure 1 and 2, 
sectional views of the “C. F. R.” engine are given 
in Figure 4. These views show the one-piece cylinder 
with large water jacket. They show how the hand 
crank operates through a worm and screw to 
raise and lower the cylinder for changing compres- 
sion ratio. They show that the cylinder barrel is 
surrounded for support by a long and close-fitting 
sleeve; and that for further stability the lower end 
of the cylinder barrel, below the threaded collar, is 
piloted by a guide member inserted between the top 
of the crankcase and the cylinder sleeve. This sys- 
tem of support. prevents rocking of the cylinder as 
compression changes are being made while the en- 
gine is running. At other times the surrounding 
sleeve is drawn tightly around the cylinder by a 
screw clamp (shown best in the front view photo- 
graph, Figure 1). Shown also (in the side section, 
Figure 4) are the four springs located in pockets at 
the top between the cylinder and the supporting 
sleeve which surrounds it, which take up vertical 
back-lash as the cylinder is being moved while the 
engine is running. The number of threads on the 
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FIGURE 4 
Side and End Sectional Views of “C. F. R.” Engine 


cylinder barrel and on the collar which is threaded 
to it are six per inch. Figure 4 shows as well (at 
the left of the end section near the top) the micro- 
meter which, with the air of a calibration chart, 
serves to give the compression ratio at which the 
engine is set at any time. At the top of the end sec- 
tion in Figure 4 may be seen the truss mechanism 
which supports the rocker-arm shaft and compen- 
sates for the raising and lowering of the cylinder by 
bringing the rocker-arm shaft automatically to the 
proper elevation to maintain the adjustment on the 
valve lash without the necessity of changing push- 
rod length. 

Essential dimensions of the engine as now built 
are as follows: 


EEE pera ee ered mee) epee” 344 
OMS BR. x sukoust > i dotdetiie J eeeeaee 4 
Cylinder displacement, cu. in.............- 37.4 
Intake-valve diameter, in...............06. 1 3/16 
Exhaust-valve diameter, in...............- 1 3/32 
Connecting-rod bearing diameter, in....... 21% 
Connecting-rod bearing length, in......... 1% 
Front main-bearing diameter, in........... 2% 
Front main-bearing length, in............. 2 
Rear main-bearing diameter, in............ 214 
Rear main-bearing length, in.............. 4 
Piston-pin diameter, in............seceeeee 1% 
Connecting-rod length, in..............64- 10 
Number of piston rings.............e00e- 5 
Tin ing-gear face-width, in................ 1 


| 
Si i 

rst i 

' 
Carburetor flange. 6. s ésesasasses eonnenes S.A.E 
Carburetor-flange diameter, in...........-- 1 
Exhaust manifold pipe-tap size, in......... 1% 
Spark-plu@ S620, Ws os dc bisinin dnd ctatenee 18 
Indicator-opening diameter, in............. VE 
Indicator-opening threads per inch........ 18 
Approximate. weight, Ib.....6.62..cseceens 450 


THE CARBURETOR 

Essential features of the carburetor are: manifold 
diameter 15/16 in., diameter venturi throat % in.; a 
single jet taking fuel from either one of two or from 
any one of four float bowls, the change from one 
fuel to another necessitating only the opening of one 
valve and the closing of another; mixture ratio regu- 
lated not by changing jet size, nor by adjusting a 
needle valve, but by regulating the amount of air 
fed through an auxiliary air bleed or inlet which en- 
shrouds the tip of the fuel jet; down-draft intake 
with fuel jet as close as possible to the inlet port to 
give minimum length of fuel travel; operation with- 
out any applied heat; sight glasses on float bowls 
for visible indication of fuel level; a fuel reservoir 
connected to the inlet of each float bowl; means for 
conveniently and completely draining float bowls and 
fuel reservoirs when changing fuels; fuel passages 
well protected against the entrance of dirt; muffler 
on the main air inlet. 

The “C. F. R.” carburetor is described in detail in 
the Journal of the Society of Automotive Engineers, 
November 1931. It is illustrated by the photograph, 
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Figure 5, and by the drawings, Figr ‘: 6 and 7. It is 
shown attached to the engine in Figure 1. The loca- 
tion of essential operating controls is indicated in 
Figure 5, and shown also for the 4-bowl type in Fig- 
ure 7. The sectional view, Figure 6, shows the fuel 
jet and the air-bleed tube which enshrouds its tip. 


THROTTLE ¢ 


FIGURE 5 





of the “C. F. R.”’ Carburetor 


Photograph 
Two-Bowl Model 


The exits of both are located at the venturi throat. 
The fuel jet is fixed in size, the amount of fuel that 
it feeds being regulated by the volume of air enter- 
ing through the air-bleed tube. The air jet has an 
adjustment at its inlet end which is set by turning 
a thumb screw to which is attached a graduated dial 
for indicating what the setting is at any time (see 
Figure 5.) The form of the down-draft inlet tube 
and the directness with which it connects to the inlet 
port of the engine are shown in Figure 6. The throt- 
tle which is of the barrel type, not a butterfly, is 
there shown in closed position. 

There is one fuel valve with companion air-bleed 
valve for each float bowl. The fuel valve, which is 
a stainless steel needle held on its seat by a suitable 
spring, is placed as close as possible to the fuel jet 
in order to keep the length of the fuel channel at a 
minimum. The air valve is a lapped stainless steel 
cylinder which operates as a gate valve to open and 
close the proper air-bleed passageway. The two 
valves in each set are operated as a unit with a single 
control, in such a way that the opening or the clos- 
ing of one of the air valves opens or closes also the 
companion fuel valve. 


THE IGNITION SYSTEM 
Either the battery-type or the magneto system of 
ignition may be used. For battery-type ignition, a 
standard 6-volt coil taking primary current not from 
a battery, but from the small direct-current gene- 
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rator which forms a part of the outfit, is used in con- 
junction with a suitable interrupter mechanism. 
When using magneto ignition, the magneto is driven 
directly from the crankshaft through a flexible coup- 
ling. This direct form of connection for the magneto 
eliminates the back-lash that would be present if the 
driving were done from the camshaft, and it gives an 
armature speed which is the same as the engine 
speed. The latter is desirable on account of the slow 
engine speed at which knock testing is done (600 
r. p. m.). One spark in each cycle is thus wasted, 
but it comes at the end of the exhaust stroke. 

The spark plug used is the 18 mm. size. The prop- 
er spark gap setting is 0.025 in. Interrupter points 
should have gaps set at 0.015 in. for battery-type 
ignition and at 0.020 for magneto ignition. The tim- 
ing of the spark is indicated on a graduated scale 
(shown in the photograph, Figure 1) by the flashing 












































FIGURE 6 


Sectional View of the “C. F. R.”’ Carburetor 
Two-Bowl Model 


of a neon-tube spark indicator. This indicator con- 
sists of a small neon tube.carried behind a slot in 4 
disk which is fastened to the crankshaft and which 
rotates inside a non-conductive ring, to which a cit- 
cularly graduated metal scale is attached in propef 
position relative to the neon tube. From the metal 
scale a lead is carried to the high-tension side of the 
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The new TRANSIT Heavy Duty Block 
Valve Pump was designed to handle either 
hot or cold liquids or semi-liquids around 
refineries. The material pumped is intro- 
duced and expelled from the pump through 
large direct fluid passages that cannot trap 
air, and through special design valves now 
made larger than ever. 

This pump can be operated so hot that 
the fluid end will glow on a dark night, and 
so cold that frost will form on the fluid end. 
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No trouble will be experienced from loose 
valve stems, loose valve guards, or loose 
separate valve seats, because such things 
are not part of this pump. 

Pumping hot tar around 700 degrees 
Fahrenheit is hard on rod packing. So the 
stuffing boxes are made deeper to lessen 
wear on the packing and rods. Tie-bar 
construction renders the stuffing boxes 
easier of access, thereby inviting more fre- 
quent and accurate adjustment. 


(Information on request) 
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ignition circuit, thus causing the neon tube to light 
each time the spark is fired. 

The proper spark settings for the “C. F. R.” en- 
gine at different compression ratios are as follows: 


Spark Advance 


Compression Ratio (Degrees) 


In the case of “C. F. R.” engines fitted with mag- 
neto ignition, advantage has been taken of the pos- 
sibility of automatically adjusting the spark to corre- 
spond with compression-ratio setting by means of a 
cable linkage connecting the magneto-advance lever 
with the cylinder block. This is shown best in Fig- 
ure 1, 








FIGURE 7 


Plan View of “C. F. R.”’ Carburetor 
Four-Bowl or Routine-test Type 


THE COOLING SYSTEM 

Water is the cooling medium used for making 
knock tests of automobile fuels. The water leaving 
the cylinder block is not passed through a conven- 
tional radiator and cooled, but is returned to the 
cylinder jacket uncooled. The water is allowed to 
boil in the cylinder jacket, the steam is then sepa- 
rated from it in a reservoir at the base of the cooling 
unit below the cooling coil. Both the inlet to and 
the outlet from this reservoir are below the cooling 
coils. The steam which separates in this reservoir 
rises and is condensed by the coil at the top of the 
unit through which tap water circulates (see Figure 
4, side section, at the top), and the condensed water 
returns to the system at substantially boiling tem- 
perature. This type of cooling system holds a sub- 
stantially constant jacket temperature, and provides 
the advantages of both the evaporative and the cir- 
culated liquid systems of cooling. 
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Adequate circulation of water in the system is in- 
sured by a pump inserted between the cooling unit 
or steam separator and the inlet to the cylinder 
jacket. This pump, which is driven at twice engine 
speed by a V-belt from a pulley in front of the fly 
wheel (see Figure 4, side section), is of modified 
centrifugal type, and circulates seven gallons of 
water per minute at 600 r. p. m. 


THE POWER-ABSORBING MEDIUM 

The power produced by the engine is absorbed by 
an electric motor which runs as a motor for starting 
the engine and as a generator feeding back into the 
line for absorbing the output of the engine when it 
is running under power. The motor used is a slotted- ~ 
rotor type induction motor, which runs at substan- 
tially synchronous speed, and thus automatically op- 
erates either as a motor. or as a generator as required 
in order to hold the engine at a practically constant 
speed of 600 r. p. m. Maintenance of the essential 
item of uniformity of speed thus requires no atten- 
tion on the part of the operator. 

Connection between the engine and the power-ab- 
sorbing motor is by means of twin V-belts running 
from the fly wheel of the engine to pulleys on the 
motor. These belts possess a sufficient amount of 
elasticity to take up the torque reaction of the engine 
without transmitting undue strain through to the 
generator. 

The induction motor used is of 3% hp. nominal 
capacity, and it runs at some multiple of the engine 
speed of 600 r. p. m., the magnitude of which mul- 
tiple depends upon the number of cycles of the alter- 
nating current available. Proper connection between 
the induction motor and the engine to maintain an 
engine speed of 600 r. p. m. is made by using a pulley 
of suitable size on the induction motor shaft. The 
manner of putting the induction motor into the as- 
sembled apparatus is shown in Figure 1 and 2. 


THE DIRECT-CURRENT GENERATOR 

To furnish direct current for the ignition system 
(if battery-type ignition is used), and also for the 
bouncing-pin circuit, a small 110-volt generator of 
0.22 kilowatt nominal capacity is used. As may be 
seen in Figure 1, it is mounted directly above the 
induction motor and is driven by a V-belt from a 
pulley on the induction motor shaft. The voltage of 
this generator is kept at 110 by means of a hand-ad- 
justed fie!d rheostat. 


INSTRUMENTATION 

The instrument used for indicating degree or in- 
tensity of knock is the bouncing-pin indicator. With 
the bouncing-pin element may be employed either @ 
gas-evolution burette or a knockmeter, as preferred. 
Figure 8 is a sectional drawing of the bouncing-pin 
element proper. The electrical circuits employed. 
with it are given in the complete wiring diagram, 
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$ bes application of Midwest Welding Fittings to many 
types of piping systems means reduced costs and 
improved designs that were not previously possible. 


Midwest Welding Ells, 90° and 45°. Dimen- 


sional accuracy and uniformity are exceptional. A 
special compression sizing operation finishes Ells to 
exact radius and sectional diameter and in perfect 
round. Tangents reduce the time and cost of installation. 
Each Ell is made from one piece of plate by a special 
process developed and patented by Midwest; there is 
one welded longitudinal seam along the inner circum- 
ference. Final working of the metal is at welding heat 
and in compression, thus normalizing and refining the 
metal in the weld and the plate—it is not extruded 
or stretched. 

Standard weight Ells stocked from 2” to 16” and extra 
heavy from 2” to 12”. 


Midwest Welding Head. The ellipsoidal form re- 
duces unit stress in the metal to a minimum. The long 
tangent puts the circumferential weld to the pipe en- 
tirely in tension—it is not subjected to shear and bend- 
ing. Application is much easier and a neat appearing 
job is assured. 

Standard weight and extra heavy.Heads carried in 
stock from 3” to 24”. 


Midwest Welding Sleeve. Used to reinforce a butt 
line weld between two pieces of pipe, it relieves the 
butt weld of any bending stress and much of the tensile 
stress to which it would otherwise be subjected. Trans- 
verse recess in sleeve permits its application over the 
conventional line weld. 


Sleeves are carried in stock from 4” to 24”, 


Midwest Welding Saddle. It not only reinforces 
the junction of neck and body of a welded header, but 
also compensates for the weakening of header body 
that results from loss of the metal cut out for the neck 
opening. Tests proved this saddle materially increases 
the strength of a welded header over customary gusset 
plate construction. 

Made in sizes from 4” x 2” to 24” x 24”. Thickness 


varied to suit service requirements. 
e o * 


Midwest Welding Fittings are made from the same 
material as mild steel pipe—consequently, they have 
the same coefficient of expansion and the same welding 
characteristics. On special order, they will be made from 
genuine wrought iron or any of the standard alloys. 


See Bulletin WF-2 for complete information. 


MIDWEST PIPING & 
SUPPLY CO., Inc. 


Main Office: 1450 South Second St. 


Offices: Chicago, 208 So. La Salle Street 

. « « Houston, 600 Bringhurst Street . . . Los 

Angeles, 520 Anderson Street . . . New York 

(Ballwood Div.), 30 Church Street . . . Tulsa. 
733 Mayo Bidg. 
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Figure 9. The bouncing-pin element is shown in 
position on the engine in Figure 1. By means of the 
%-18 threads on its lower end it screws directly into 
the combustion chamber in a vertical position. 

As shown in Figure 8, the pin is a steel rod, the 
lower end of which rests on a diaphgram, and the 
upper end of which is made non-conductive to elec- 
tricity with a piece of insulating material. The pin 
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FIGURE 8 


Sectional View of the Bouncing-Pin Element 


is about 0.215 in. in diameter and seven inches long. 
The diaphgram on which it rests, and which is made 
of alloy steel with very high elastic limit, is 0.545 
inch in diameter and 0.015 inch thick. Just above the 
pin are two leaf springs, the lower one resting lightly 
on the top of the pin, and each bearing at its inner 
end a tungsten contact point, these points being 
separated by an adjustable gap which is set at 0.007 
inch to 0.009 inch. The top one of the leaf springs 
is held down at its inner end by a plunger, which is 
free to move upward against a light coil spring, and 
which is carried in a screw member that serves the 
purpose of adjusting the gap between the contact 
points carried at the tips of the leaf springs. 

The contact points and either a gas-evolution bu- 
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rette or a knockmeter are connected in series in an 
electric circuit. The gas-evolution burette is filled 
with battery acid or with 1 per cent sulfuric acid in 
distilled water. It is the gas generated by the elec- 
trolysis of this solution that is collected and meas- 
ured. 

The knockmeter is a device, developed by the 
Ethyl Gasoline Corporation with the cooperation of 
the Weston Electrical Instrument Corporation,® for 
integrating the current flowing in the bouncing-pin 
circuit as a result of knock. It gives a continuous 
indication of intensity of knock. The current pro- 
duced in the bouncing-pin circuit by knock in the 











FIGURE 9 


Diagram of the Electrical System of the “C. F. R.”’ 
Knock-testing Apparatus 


engine flows through a resistance wire of small di- 
ameter, which is located in such a position relative 
to a thermocouple as to heat it as uniformly as pos- 
sible. It is the voltage produced in this thermocouple 
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FIGURE 10 
Diagrammatic Sketch of Knockmeter 
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OR the absolute reliability demanded of tubular 
material in refinery use, it is necessary to surround 
production with all possible safeguards. The integrity 
of such a product must be unvarying; and every factor 
that might influence it must be kept under definite 




































control. 


Refiners may be sure that the long experience, thorough 
organization, and modern facilities of National Tube 
Company are fully brought to bear in the making of 
U SS 18-8 Stainless and Heat-Resisting Pipe and Tubes. 


These adaptable and superior tubes are of austenitic 
chrome-nickel alloy steel, fully heat-treated to give un- 
usual ductility along with high tensile strength. Where 
resistance to corrosion and improved strength at high. 
temperatures are important, U S S 18-8 Pipe and Tubes 
should be given careful consideration. They are especially 
recommended for Oil-Cracking Still Tubes; Hot Air 
Lines, etc. 


Our metallurgists, chemists, and engineers are at your 
service at any time to help in solving your particular 
problem and to suggest the best application of tubular 
material for the purpose that you have in mind. 


STAINLESS AND 
HEAT RESISTING 
STEEL 


U S S Chromium-Nickel Alloy Steels 
‘e| 4) are produced under the licenses of the 
Chemical Foundation, Inc., New York; 
and Fried. Krupp A. G. of Germany 


NATIONAL TUBE COMPANY 
Ongendable 

























Frick Building, Pittshurgh, Pa. 
SUBSIDIARY OF UNITED STATES STEEL CORPORATION ° 











124 REFINER AND NATURAL GASOLINE MANUFACTURER 





that registers on the scale of the knockmeter (see 
Figure 10). 

Instructions for the operation and care of the 
bouncing-pin indicator are given in Appendix II. 


CONTROL PANEL 
A control panel placed in a position convenient for 














the operator, as shown in the photographs, Figure 
1 and 2, carries the following: gas-evolution burette; 
knockmeter (if used); voltmeter and field rheostat 
for the direct-current generator; engine oil-pressure 
gage; and the switches necessary for starting, for 
stopping, and for controlling the ignition and the 
instrumentation. 


APPENDIX II 


Tentative Recommended Practice for Making Knock Tests 


1. INTRODUCTION 


The following practice for determining octane 
numbers® of motor fuels is suggested for the purpose 
of obtaining uniformity in the industry. It represents 
one of several methods, and has been selected be- 
cause, in the light of our present knowledge and ex- 
perience, it is the one which is most likely to give 
reproducible results. The equipment mentioned has 
been built especially for this purpose, and is recom- 
mended as being the best available for the purpose at 
this time. It is recognized that, as our knowledge of 
the art increases, changes will necessarily be made 
in both equipment and technique, and, therefore, the 
following practice is subject to revision. The pres- 
ent practice should not be applied to aviation fuels, 
which will be treated as a separate subject at a later 


2. APPARATUS 

The apparatus to be used for determining octane 
numbers of motor fuels is composed of an engine, a 
method of loading, and control equipment to bring 
the apparatus to fixed operating conditions, together 
with suitable accessories to supply fuels under test 
to the engine and measure the resultant knock in- 
tensity. 

The engine recommended is that developed espe- 
cially for this purpose by the Cooperative Fuel Re- 
search Steering Committee and manufactured by the 
Waukesha Motor Company, of Waukesha, Wiscon- 
sin. References to “the engine” will be understood 
to mean the engine with variable compression ratio 
and integral head which will be called the “C. F. R.” 
engine. 

Loading and accessory equipment is furnished as 
a unit with the engine. This includes a cast-iron base 
on which is mounted the engine, the power-absorb- 
ing medium, and the panel board. Essential control 
equipment, instrumentation, switches, etc., are suit- 





*Octane number is numerically the percentage by volume of iso-octane 
(2, 2, 4, trimethyl pentane) in a mixture of iso-octane and normal hep- 
tane. The octane number of a fuel is the octane number of the mixture 
of iso-octane and normal heptane which it matches in anti-knock value. 

Note.—-As it appears probable that future developments may result in 
fuels approaching pure octane in anti-knock value, or even exceeding it, 
pure octane would have an octane number of 100, and the scale can be 
extended above this point by such a secondary definition as “octane num- 
bers above 100 are defined as 100 plus the percentage of pure benzene 
(C*H®*) in iso-octane-benzene mixtures.” This may be considered as look- 


ing too far into the future, but any scale adopted should be capable of 
indefinite extension without abandoning the scale for the fuels of the 
present. See S.A.E. Handbook, p. 607.) 

Throughout this statement where the word “octane”’ is used, the ret- 
erence is to iso-octane (2, 2, 4, trimethyl pentane.). 


ably mounted. The carburetor was designed espe- 
cially for this engine, and may be ordered with either 
two or four float bowls as desired. 

The knock-measuring device is a bouncing pin, 
coupled with either a gas-evolution burette or a 
knockmeter, as preferred.’ 


3. FOUNDATION 

The foundation, if possible, should be poured on 
a concrete floor, and should have a height of at least 
18 inches. Proper dimensions will be furnished with 
the engine. For convenience in operation, the foun- 
dation should be placed at least two feet from any 
wall. Should the floor of the building in which an 
engine is to be installed be other than portland ce- 
ment, the floor should be cut away so that the engine 
foundation will rest directly on the ground. In such 
case, the depth of foundation should be increased to 
give ample footing, depending upon the condition of 
the underlying soil. 

4. ENGINE CONTROL 

Start the electric motor by means of the push- 
button switch. With the engine being turned over 
by the motor, turn on the ignition and set a carbu- 
retor cock so as to draw gasoline from one of the 
float bowls. To stop the engine, turn off the fuel and 
ignition switch, and stop the motor by means of the 
push-button switch. 


5. STANDARD ADJUSTMENTS 
Engine speed, 600 r. p. m. 
. Jacket temperature, boiling water. 
Cooling water, distilled or rain water. 
d. Crankcase oil, S. A. E. No. 20. 
e. Valve clearances, as recommended by manufac- 


i a 


© 


turers. 
f. Spark advance, maximum power (automatically 
adjusted). 
g. Breaker-point clearance, 0.018 to 0.022 in. 
h. Spark plug, as recommended by manufacturers.* 
i. Spark-plug gap, 0.025 in.® 


6. REFERENCE FUELS 

The primary reference fuels to be used are those 
approved by the S. A. E. Standards Committee: is0- 
octane (2, 2, 4-trimethyl pentane) and normal hep- 
tane. In view of the expense and limited supply of 
heptane and octane, it is expected that individual 
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THE CAMPBELL BOILER FEED 
REGULATOR, saves fuel, saves labor, and 


insures proper water level in any refinery or 
oil field boiler, regardless of size. 


— Patented — 













The Campbell 
Regulating 
Element. 
The position 

of the lower 
end of the 
supply pipe 
determines 

the water level 


ag 


This sketch shows a Compbell Regulator connected to the drum of a 
large water tube boiler. It regulates the largest high pressure boiler as 
easily as the smallest low pressure boiler. Scale in the feed water; fluctua- 
tions in the flash type boiler; 

REGULATING temperature in the boiler room; 
ELEMENT draft; air pockets— none of 


these affect the CAMPBELL. 



































The Control Valve. It may be 
placed at any distance from the 
regulating element. Controls 
large water lines as easily as 
small. No pressure limit. No 
capacity limit. No _ sticking. 
Dirt and scale make no differ- 
ence. 

















We would like to tell you in detail what the CAMPBELL 
Boiler Feed Water Regulator is doing for refiners all over 
the world—why we are continually receiving repeat orders 
from them. 


For instance a _ refinery in Argentine bought 12 
Campbells in 1928, 7 in 1929, and 3 in 1930. A refinery 
in Sumatra bought 7 in 1928 and 8 in 1930. And so on 


in every oil producing country. 


Why do they order CAMPBELLS repeatedly? 
orders are positive proof of sat- 
isfaction. The dependability, 


Repeat 


CAMPBELL always pleases its users. No expert or costly 
service is required either to install or to maintain the 
CAMPBELL Regulator. We ship to all parts of the 
globe, a positive guarantee of satisfaction accompanying 
every regulator. What is the result? They order more 
CAMPBELLS. 








We will gladly send you complete data—prices and 
all. Use the coupon below, or, if you prefer, write 
a letter and explain your boiler conditions. 





simplicity, and economy of the 










TLAS VALVE COMPA i” 
REGULATING VALVES FOR EVERY SERVICE 
28th Year ‘ os 
275 South Street, We & . 
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Representatives: 


Dallas, Texas. 








As connected to a fire tube boiler. No moving parts 
in the regulating element. No floats. No thermo- 
stats. No generators. The cost is within the reach 
of the smallest plant. 


Geo. B. Allan & Co., 
405 N. Texas Bidg., 


Geo. B. Allan & Co., 
327 Exchange Nat. Bank 
Bldg., Tulsa, Okla. 
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laboratories will use secondary reference fuels for 
routine determinations.® Such reference fuels may 
be straight-run or other stable gasolines suitable for 
the purpose. One of these should be of low anti- 
knock value, and the other of high anti-knock value; 
or, if a sufficiently high anti-knock fuel is not avail- 
able, a mixture of the higher anti-knock fuel plus a 
knock suppressor may be used. These reference fuels 
should be calibrated on the octane scale against hep- 
tane and octane sufficiently often to insure accuracy 
of calibration; and, for every case where a fuel is 
rated by secondary reference fuels or by means of 
heptane and octane, the results should be recorded 
as an octane number. 


7. KNOCK INTENSITY 

A tentative recommendation may be made that the 
knock intensity for use with the bouncing pin should 
be found by determining the compression ratio at 
which incipient knock occurs, and then increasing 
the compression ratio by 1.0 unit.?° 

Experience on the engine may make it necessary 
to change this recommendation. 


8 MIXTURE-RATIO ADJUSTMENT 
When using the knockmeter it is unnecessary to take 
To find the ad- 
justment for maximum knock, note the meter reading 
and the micrometer setting. 


readings over a fixed period of time. 


Then turn the micrometer 
screw, and note whether the meter readings go up or 
down. Slowly turn the micrometer in the direction in 
which the knock increases until the knock passes through 
a maximum. Check the point at least three times, and 
set the micrometer at the position of maximum knock. 

When using the gas-evolution burette, two readings 
over a period of one minute each should be taken as a 
measure of knock intensity. The carburetor is adjusted 
to the maximum-knock position, as in the preceding 
paragraph, by turning the micrometer and taking two 
one-minute readings at each position. 

Next place a blend of the low reference fuel and the 
high reference fuel in another gasoline container, esti- 
mating the proportions by the expected knock rating of 
the unknown fuel. Adjust the micrometer for this float 
bowl to the maximum-knock position as indicated 


above. 





‘For the present the engine will include, as standard equipment, a 
bouncing pin and gas-evolution cell. The knockmeter may be supplied 
on the purchaser’s request, at additional cost. 

8 The question of spark plugs and spark-plug gaps is being studied, 
and the present recommendation is subject to change. 

*At present heptane and octane may be obtained frcm the Ethyl 
Gasoline Corporation, Yonkers, N. Y., at a price of $25 per gallon. 
Recently two secondary standards have become commerc ally available 
through the Standard Oil Company cf New Jersey. These fuels have 
octane numbers of 50 and 68, respectively; and calibration curves are 
furnished with them (as determined on the Ethyl Gasoline Corpora- 
tion. Series-30 knock-testing engine with the bounce ng pin), giving 
octane numbers for these fuels blended with each other and with 
chemically pure benzene cr tetraethyl lead. For tests of motor fuels, 
the data were obtained with very definite operating condit‘ons and tech- 
nique at a cylinder-cooling-medium ten:perature of 212° These fuels 
are supplied at 80 cents per gallon, in 50-gallon lots, or $1 per gallon 
in five-gallon lots. They may be ordered thrcugh Ross H. Dickson, 
Standard Oil Development Company, New York, N. Y. 

Details of adjustment of the bouncing pin and instructions for 
dealing with difficulties in its operation are contained n Supplement “A.” 

"This tentative recommendation is made with the understanding that 
the *  artgaam size will be changed when and if further research so 
justifies. 
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9. ANTI-KNOCK DETERMINATION 

With the float bowls thus set for maximum knock, 
take alternate readings on the two fuels. At least one 
minute should be allowed after changing from one fuel 
to another to allow the engine to reach equilibrium, and 
with certain fuels an appreciably longer interval is re- 
quired. When using the knockmeter, the needle should 
be allowed to become stationary before the reading is 
recorded. When using the gas-evolution burette, at 
least two successive one-minute readings should agree. 

Take at least three alternate readings on each fuel. 
If the average of the readings on the unknown sample 
is higher than the average on the reference-fuel blend, 
repeat the readings with a blend containing a greater 
proportion of the low reference fuel. If the average 
of the readings on the unknown sample is lower than 
the average on the reference-fuel blend, repeat the read- 
ings with a blend containing a greater proportion of the 
high reference fuel. Continue in this manner until the 
readings on the sample are definitely higher than one 
blend and lower than another blend. For this bracket a 
value o ftwo octane numbers is recommended as repre- 
sentative of the size now used by most laboratories.” The 
anti-knock value of the sample is obtained by interpola- 
tion of the figures so recorded, and is reported as the 
nearest whole number. 

When changing fuels in the containers, drain the 
previous fuel completely by means of the drain cock 
provided. Allow a small portion of the new fuel to 
flow through the line before closing the drain cock. 


10. MAINTENANCE 

In the operation of the testing apparatus, it is recom- 
mended that a systematic schedule of inspection be 
carried out with the utmost care. Weekly inspections 
may be found advantageous from the standpoint of con- 
sistency of results. 

Bouncing pin. Tighten diaphragm retaining nut and 
clean off any carbon accumulation. In time the dia- 
phragm will lose its temper and need replacement. These 
conditions manifest themselves by an irregular gas evo- 
lution or lack of sensitivity. 

Breaker-point clearance. The breaker-point clearance 
should be checked, and any pits which have formed 
dressed off. 

Spark plugs. The spark plugs should be cleaned and 
the porcelain inspected for cracks. The gap should 
be checked. 

Fuel system. Flush out the fuel system, and make 
sure there is no accumulation of foreign matter in the 
fuel containers, float bowls, lines or carburetor. 

Cooling system. Inspect for leaks, tighten or replace 
the pump packing as required. 

Combustion chamber. Inspect piston and cylinder 
head for character of carbon deposits. Excess carbon 
should be removed mechanically. 

Compression pressure. The compression pressure 
while motoring at 600 r.p.m. should be checked with a 
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compression gage. The cause of any abnormal change 
between inspections should be investigated and cor- 
rected. 

Valves. Tappet clearances should be checked, and 
valves re-ground when not seating. 
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Preventing condensation in engine. When shutting 
down the engine, it should be run several revolutions 
with the spark turned off; and, when stopped, the fly 
wheel should be turned so that the exhaust valve is 
closed. 


SUPPLEMENT “A” 


Engine and Bouncing-Pin Adjustment 


ADJUSTMENT OF BOUNCING-PIN 

a. The current flowing through the bouncing-pin cir- 
cuit at a given knock intensity is determined by the 
voltage applied, the clearance between the gaps, and the 
adjustment and physical properties of the diaphragm 
and the various springs. It has not been found possible 
to manufacture pins of identical characteristics. No 
definite systematic instructions for adjustment have 
been found which will always secure the desired result. 
A description of the procedure may be illuminating. 

The engine is operated on a fuel of 74 octane number 
under standard conditions. Sixty readings are taken 
from the knockmeter at 10 record intervals. The great- 
est difference between any two of the 60 readings is 
recorded, together with the average difference of con- 
secutive readings, known as the stability. The stability 
factor is defined as the product of the greatest differ- 
ence by the stability. 

The engine is then checked for quality of knockmeter 
readings with the same fuel on both sides of the carbu- 
retor, and is then operated on a fuel differing from the 
first one by about 0.5 octane number (74.5.) 

The sensitivity is the difference in average knock- 
meter readings for the fuels of 74 and 74.5 octane 
number. 

The pin factor is then defined as the ratio of the 
sensitivity to the stability factor. The pins are ad- 
justed until they show a pin factor of about 5.0 under 


the specified conditions, and are then considered to give 
good knock-testing operation. 

Quite satisfactory knock testing may be secured with 
pins showing a pin factor of much less than 5.0, pro- 
vided the highest degree of precision (fractions of an 
octane number) is not required. 

The following data represent the average of 30 
bouncing pins after adjustment: 

Greatest difference in knockmeter reading, 3.6. 

Stability, 0.45. 

Stability factor, 1.70. 

Sensitivity, 8.4. 

Pin factor, 4.95. 

The pin factor may be greatly changed by very small 
changes in adjustment of the pin. These changes in- 
clude adjustment of tension of the plunger spring above 
the contacts, adjustment of the tension of the two leaf 
springs leading from the contacts, and adjustment of 
the gap between the contacts. It is not advisable for 
the inexperienced operator to attempt to adjust the 
various springs; but if the pin does not give satisfactory 
performance, the operator should operate the engine 
alternately on fuels differing by one octane number, 
and then adjust the bouncing-pin gap, making changes 
of less than 0.001 in. at a time and measuring the pin 
factor for each adjustment. A gap of 0.007 to 0.009 
in. usually gives the best results, but a difference of 
0.001 in. may sometimes make all the difference be- 
tween satisfactory and unsatisfactory results. 


DIFFICULTIES 


Some of the difficulties that may be encountered are listed below, and 


parallel column: 


Difficulties 


Gas evolution too large, acid becoming entrained above the gas in the 
graduated burette. 


Gas evolution too small. 


Bouncing-pin readings have a tendency to drift in one direction. 


Bouncing-pin readings vary over such a wide range that sensitivity is 
obscured. 


Engine missing. Missing cannot be tolerated. An engine that misses 
only once every hour cannot be used for knock testing. 


remedies which may be helpful in each case are suggested in the 


Remedy Suggested. 

a. Reduce degree of knock by lowering compression ratio or by closing 
throttle. ; 

b. Examine bouncing-pin diaphragm, and make sure that it is seated 
squarely and the retaining nut made fast. 

a. Increase degree of knock by raising compression or opening throttle. 
b. Examine pin and make sure that it is clean and free to move. 

a. It is pessible that equilibrium temperature has not yet been reached. 
Continue to take readings for 10 minutes. Readjust compression ratio 
or throttle as necessary until readings become constant. eR 

a. Make sure that there is no entrained air or gas bubbles or dirt in the 
carburetion system. 

b. Make sure that the contact surfaces are clean. 

c. Examine the diaphragm, and clean the pin with kerosene. 

d. Examine the pin in the contact adjusting-screw, and make sure that 
it is not binding at times. 

a. Examine ignition system for: 1, leaks to ground; 2, carbon on spark 
plug; 3, spark-plug points too far apart; 4, test spark outside of engine 
to make sure that the coil is in good condition; and, 5, examine breaker 
system for loose parts. 


BIBLIOGRAPHY 


1Proc., Eleventh Annual Meeting, Amer. Pet. Inst., Sect. III, p. 38. 
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Y. THE MONTH IN REVIEW 


Standard Merger 


Still Pending 


1 hremiecee proceedings of Standard Oil 
Company of New Jersey with Stand- 
ard Oil Company of California are still 
in progress. Plans for the merger are due 
for further consideration as soon as ac- 
countants have completed inventories and 
valuations on a common basis. 

Kenneth R. Kingsbury, president, and 
Oscar Sutro, director and general counsel 
of Standard Oil Company of California, 
arrived in New York recently and con- 
ferred with Walter C. Teagle, presumably 
in connection with the proposed merger 
hetween the California and the New Jer- 
sey companies. 


Gas Conservation 


Law Attacked 


. M. DEAL Oil & Gas Company, Am- 
arillo, Texas, has an injunction suit 
against the Texas Railroad Commission 
involving the validity of the gas conserva- 
tion law. This company is challenging the 
commission’s right to prevent the company 
from producing gas to supply its Hender- 
son, Texas, natural gasoline plant, where 
gas, after being stripped, was to be blown 
into the air or used for other purposes 
than fuel. 


New Oil Rail 
Rates Confusing 


AS a result of the recently an- 
nounced revision of the oil rates 
by the Interstate Commerce Commis- 
sion, considerable confusion is being 
felt by shippers of both refined and 
crude oils. The recent decision nomi- 
nally would allow railroads to add $6 
a car on crude and one cent per 100 
pounds on refined products. However, 
the one cent a 100 pounds on refined 
products would mean that shippers op- 
erating in the territory known as the 
mountain-Pacific territory and from 
Mid-Continent groups to western trunk 
line territory including Chicago, would 
Pay more for furnace, road and residual 
oils than for gasoline since a 10,000- 
gallon car of the latter would weigh 
6.6 pounds per gallon while a 10,000 gal- 
lon car of the former would weigh 7.4 
Pounds per gallon. 

The decision also contains a proviso 
that these increases may be maintained 
only until rates prescribed in the twc 
Hock-Smith petroleum cases, are made 
effective. These are known as No. 17,- 
000, parts 4 and 4a. At present the or- 
der requires the Hock-Smith rate to be 


made effective not later than Decem- 
ber 3. 

However before the increased rates 
become. effective, the railroad execu: 
tives must accept a ruling which would 
necessitate the pooling of the increased 
revenues resulting from the higher rates 
so that financially lame railroads would 
be given a share of this pooled income 
to pay interest on their bonds and 
thereby generally maintain railroad 
credit. Since this is objected to by a 
majority of rail executives it is thought 
that the rates will be in effect only a 
few weeks, if at all. 


Indiana Standard 


Offers Seasonal Fuels 


TANDARD Oil Company (Indiana) 

in October adopted the policy of 
furnishing a motor fuel with volatility 
to vary with the seasons and with lo- 
cality and also of furnishing a fuel of 
higher anti-knock rating than formerly 
sold as Red Crown. The name of the 
new product has been changed to 
“Standard Red Crown.” 

Literature from the company says: 

“In winter the gasoline will be so 
manufactured as to contain a high per- 
centage of volatile elements to aid 
quick starting and acceleration, and in 
summer these elements will be kept to 
the practicable minimum in order to 
prevent vapor lock, which often inter- 
rupts the. smooth flow of gasoline to 
the engine on hot days. The summer 
gasoline will have a still higher anti- 
knock specification, as that feature is 
more important in hot weather. 


Deep Rock Buys 


Omaha Properties 


D EEP Rock Oil Corporation, Chicago, 
has absorbed the business and prop- 
erties of U. S. Oil Works Company, 
Omaha, according to an announcement by 
Morris Milder, president of the latter con- 
cern. Consolidation was effective October 
1. Properties include 22 service stations 
in Nebraska and western Iowa. 


U. S. C. Offers Course 


In Petroleum Refining 


HE University of Southern Califor- 

nia, is giving a course in petroleum 
refining, under S. E. Merenbach, E. M., 
M. S. A large class is taking the 
course, the students including various 
refinery men, equipment salesmen, pe- 
troleum products salesmen, and oil 
company officials. 


v 


Humble Purchases 


Houston Terminal 


 S scccae Oil & Refining Company, 
Houston, October 28, purchased con- 
trol of Houston Oil Terminal Company 
for a consideration of $500,000, of which 
roughly $400,000 is represented by physical 
properties of Houston Oil Terminal Com- 
pany and the remaining $100,000 for in- 
ventories of supplies at hand. 

Houston Oil Terminal Company for 
several years has operated a small refinery 
on the north side of the Houston ship 
channel, near the turning basin. This 
plant has been engaged primarily in fur- 
nishing fuel oil to steamers visiting the 
port of Houston and to a few industrial 
plants located in the manufacturing dis- 
trict. In addition to this activity, the plant 
also manufactured asphalt products from 
the heavy West Indian and Mexican crude 
on which it operated. 

At time of consummation of the deal 
involving the, purchase of Houston Oil 
Terminal by Humble Oil & Refining Com- 
pany, George L. Koehler was president 
and general manager of the former con- 
cern while A. E. Kerr was vice-president. 
No announcement has been made of any 
change in the directing persunnel of Hous- 
ton Oil Terminal at this time. 


Macmillan Petroleum 


In Receivership 


ACMILLAN Petroleum Company, 

one of the largest independent 
California refiners, was placed in the 
hands of federal receivers in equity the 
first week in October upon the applica- 
tion of National Supply Company, one 
of Macmillan’s creditors. R. S. Mac- 
millan, president, and R. C. Gillis were 
appointed receivers, each posting a se- 
curity bond of $250,000. Assets of the 
company total $3,000,000 while liabili- 
ties total $2,000,000. Lack of sufficient 
cash on hand to meet creditor demand, 
produced the crisis that was met by a 
receivership. 


Loreco Process Team 
Wins Safety Prize 


HE first aid team representing the 
process plant of Louisiana Oil 
Refining Corporation’s Bossier City, 
Louisiana, refinery won first place in 
the third annual first aid demonstration 
contest held at the Louisiana State Fair 
here October 29. Eleven teams repre- 
senting places in Arkansas, Louisiana, 
and Texas, competed. 
Second place was won by Ohio Oil 
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Company’s first aid team from Haynes- 
ville, Louisiana, and third place went 
to Gulf Refining Company’s team from 
Grand Bayou, Louisiana. First novice 
prize went to United Gas Public Serv- 
ice Company’s team composed of girls, 
of Shreveport. Second novice prize 
went to Gulf Refining Company’s team 
of Homer, Louisiana, and third novice 
prize went to United Gas Public Serv- 
ice Company’s team of La Place, 
Louisiana. 

The highest score made was 99.7 per 
cent and the lowest in the contest was 
96.45. An American Legion post of 
Shreveport sponsored the contest. 


 bseeeage Oil Company (Indiana), 

Chicago, October 15 started placing 
leased drive-in stations strictly on a 
gallonage basis. The company an- 
nounced that on all new business writ- 
ten throughout its territory, rentals will 
be a half cent a gallon on gasoline sales 
for the month. This practice has been 
followed for some time in the Chi- 
cago metropolitan area, but elsewhere 
throughout the company’s extensive 
territory a flat rental has been paid. 
Marketing circles in the Middle West 
regard this announcement as highly im- 
portant and believe it will be a stabiliz- 
ing factor. 


Vv ECONOMICS Vv 


Refiner Faces 
Period of Profit 


RUDE price advances, 

by gasoline price advances early in 
November have placed the petroleum 
industry in position to enjoy a period 
of profit from its operations. In the 
Mid-Continent area crude oil quotations 
were marked up 15 cents a barrel No- 
vember 2. This advance was so readily 
met by all purchasers that it seems 
sound. Gasoline prices moved upward 
within a few days and these are sched- 
uled to remain. 

So far as the refining division of the 
petroleum industry is concerned the ob- 
ject right now is to bring gasoline up 
to at least five cents a gallon f.o.b. 
Group 3, the freight zone against which 
most gasoline prices are made. 

The top price for crude oil in the 
Mid-Continent is now 85 cents a barrel. 
There is ground for hope that this will 
reach $1 by January 1. This combina- 
tion of dollar crude oil and gasoline 


followed 


with a five-cent minimum has been ac- 
cepted as one that will allow the pe- 
troleum industry to make a profit. 
While these figures are far below quo- 
tations that ruled over the period that 
ended with the October-November pe- 
riod of 1929, still statisticians contend 
that these will allow profit; for there 
has been material reduction in costs of 
doing business from the oil fields clear 
through the sales department of the pe- 
troleum industry. 


The one part of the petroleum indus- 
try that was benefitted by the orders of 
martial law in Oklahoma was natural 
gasoline. When the Oklahoma City 
pool was closed and the Greater Semi- 
nole area went under restricted produc- 
tion in August, the output of natural 
gasoline went down and the price of 
natural gasoline went up. These fields 
were under restriction for two months 
and in that time natural gasoline had 
reached a price which most manufac- 
turers considered sufficient to allow a 


profit. The opening of these pools in 
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October failed to break the price struc- 
ture, since much stored natural gaso- 
line had been taken off the market. 

After two years of hectic economic 
conditions, it seems foolhardy to make 
predictions. The prospect of a period 
of profitable operation of refineries and 
natural gasoline plants almost tempts 
one not to molest it by making any pre- 
dictions. But the statistical position of 
the petroleum industry has changed so 
sharply in the past six months, that 
those days of two-cent gasoline at Mid- 
Continent refining plants certainly look 
like the depths from which the petro- 
leum industry started its climb back to 
prosperous days. 


Crude Price 


Increases Recorded 


OSTING of increased crude oil 
prices throughout the Mid-Conti- 
nent area on November 2, followed by 
similar advances in the Central West, 
Rockymountain, Gulf Coast and Cana- 
dian fields, was the result of construc- 
tive action taken by operators in East 
Texas. While the statistical position of 
the industry has warranted higher crude 
prices for some time, the uncertainty 
that prevailed in East Texas proved to 
be a deterrent to a higher crude mar- 
ket. ‘The higher 
crude prices, averaging about 15 cents 
more per barrel, echo a generally op- 
timistic feeling over the outlook and 
indicate that confidence has supplanted 
uncertainty. 


announcements of 


Well Completions 
Rise in October 


IL well completions in the United 

States during October turned 
sharply upward, as a result of lifting 
material law in Oklahoma and East 
Texas. Total well completions reached 
the high point of this year in October 
when 1223 wells were drilled in. Of 
this number, 849 were oil producers; 
169 were gas wells and 205 were dry 
holes. The initial production of pro- 
ducing wells amounted to 5,630,346 bar- 
rels, an all-time record for the industry. 
This was more than double the quar- 
tity of new production reperted for 
September. 


Crude Production 


Shows Increase 
RUDE oil production during Oc 
tober increased sharply with the 

lifting of restrictions in Oklahoma and 

East Texas, Total production for the 

month amounted to 72,288,450 barrels 

compared with 61,899,250 barrels i 

September. The daily average {0 

the month of October was abot! 

2,331,000 barrels, which was stil 

somewhat below the limit set for th 
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Salient Oil Industry Factors for September, 1931, Expressed in Per Cent of 
September, 1930. Heavy Line (100) Represents September, 1930 
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Oil Industry Barometer—September, 1931 
Index of Salient Factors—Current and Cumulative 
This Month 9 Months Ending Sept. 30 
Factors— Index 
‘ Last Year This Year Index (1) Last Year This Year (*) 
1 Daily Average Crude Production (Thous. Bbls.).... 2,374 2,121 89 2,528 2,312 91 
2 Total Ceude: Stocks Ci Geas. BBs.) ac oni cise ots segs 520,900 466,471 90 520,900 466,471 90 
3 Refinery Crude Runs (Thous. Bbls.)................ 75,950 75,094 99 711,540 673,859 95 
A Cede Tenpoets CEnOUR Si oes che cou tei ecw cece 5,808 3,426 59 47,874 35,225 74 
5 Crude Exports (Thous. Bbls.)...............+..445. 1,961 2,296 117 18,434 19,637 106 
6 Posted Price 36 Grav. Mid-Cont. Crude (Per Bbl.) (°) $1.29 $.62 48 $1.28 $.59 46 
1‘ WPCHS. SNOT fo Sines occ oth toda See c an eaesee 1,165 826 71 15,425 8,323 54 
SS eb Wille Cnet On ook sss nok bode no Fnac oe ewe ES Oh 619 473 76 8,631 4,377 51 
9 Initial Crude Production (Thous. Bbls.)*............ 833 2,758 331 7,309 18,403 252 
10 Gasoline Production (Thous. Bbls.)................. 36,944 37,469 101 335,461 327,118 98 
11 Gasoline Yield—Average Per Cent of Crude (*)...... 42.79 45.62 107 41.72 43.91 105 
12 Domestic Gasoline Consumption (Thous. Bbls.)..... 37,823 36,742 97 302,615 307,165 101 
13 Gasoline Imports (Thous. Bbls.)...............0000 1,538 1,256 82 13,264 11,061 83 
14 Gasoline Exports (Thous. Bbls.)............ cence ta 4,029 3,355 83 51,177 35,937 70 
15 Gasoline Stocks at Refineries (Thous. Bbls.)......... 38,194 35,033 92 38,194 35,033 92 
16 Refinery Price U. S. Motor Gaso.—Group 3 (Cents).. 6 1/3 3% 55 6% 3% 50 
17 Natural Gasoline Production (Thous. Bbls.)......... 4,152 3,062 74 39,638 32,740 83 
18 Natural Gasoline Stocks (Thous. Bbls.)............. 2,534 3,088 122 2,534 3,088 122 
19 Price Grade “A” Natural Gasoline, Group 3 (Cents).. 5% 3% 67 5% 2% 52 
20 Imports of All Refined Oils (Thous. Bbls.).......... 3,614 3,468 96 33,572 29,411 88 
21 Exports of All Refined Oils (Thous. Bbls.).......... 8,753 7,816 89 103,491 76,742 74 
22 Total Stocks of All Oils (Thous. Bbls.).............. 678,392 623,226 92 678,392 623,226 92 
Wasting 2 rior | OF Sime obo Sisk os Sas sade oe hea a RE see oy Ore 106 
Verented SOGie Ge TMI. ony és dk onic ncn bedad chek bee ik Ue ER Ee EO PONE a nf PRA RES 89 
Weighted: Indon-08 Petonsss x 'iissiis 556650055 SE EEG eee BG oa i aoe 49 
*Exelusive of Rocky Mountains, (1)—Last Year—100. 
(*)—Weighted Average. (%3)—Monthly Average. 
()—Straight run and cracked gasoline only. 
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The Paragean Refining Co. 


TOLEDO,OHIO. 


April 2nd, 1930 


nstrument Company, 
Philadelphia, Pa. 


Gentlemen: 
g,the flow 


equipment controllin 
still 


Your 
of reflux liquid to the dephlegmators on our shell 
has been in continuous six 
t this period, these inst 
y with very little attentions. 


pattery operation for almost 
years. Througnou ruments have 


always functioned accuratel 


We are well satisfied with their per- 


formance, #180 with the reguler inspections they are 
given by your service department. 
Very truly yours, 


THE PARAGON REPINING COMPANY. 


Wiha 


Chief Engi 
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have always functioned 


accurately with very 


little attention.” 
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AGON REFINING CoMPANY 
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Chief Engineer 
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Controls in Service Six Years 


“Your equipment controlling the flow of reflux liquid to the dephlegmators on 
our shell stills has been in continuous operation for almost six years. 


Throughout this period, these instruments have always functioned accurately 
with very little attention. 


So writes Mr. M. E. Schulz, Chief Engineer for the Paragon Refining Company, 
Toledo, Ohio. 


And so goes the typical experience of the oil industry with Brown Automatic 
Controls. Ruggedness is a basic element in the design and performance of all 
Brown Instruments. 


Let Brown Engineers consider the application of Brown equipment and methods 
to your control problems. 


THE Brown INSTRUMENT COMPANY 
4498 Wayne Ave. Philadelphia, Pa. 


Branches in 22 principal cities 


utomatic Controls 


isto Economize 
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Crude Runs to Stills, Gasoline Stocks and Gas and Fuel Oil Stocks 
Week Ending October 31, 1931 


(Figures in barrels of 42 gallons) 

















thereto). 





continental United States—(stocks at refineries, 


(a) Revised in Indiana-Illinois district, due to transfer to 


Potential Capacity Crude Runs to Stills Gasoline Gas & 
(Daily) Per Daily Perc’t Op- Stocks Fuel Oil 
District— Total Reporting Cent Total Average erated (see note below) Stocks 

Bs iin Sieg Suse's dee 60s 633,700 633,700 100.0 3,337,000 476,700 75.2 3,931,000 10,223,000 
ES Aree Gp a 149,600 137,400 91.8 702,000 100,300 73.0 1,343,000 1,654,000 
Indiana, Illinois, Kentucky... 436,300 431,500 98.9 2,235,000 319,300 74.0 3,208,000 5,519,000 
Oklahoma, Kansas, Missouri.. 485,700 435,200 989.6 1,747,000 249,600 57.4 2,843,000 5,095,000 
I se cE a ac 9's'6 vib wes 838,200 765,400: 91.3 3,943,000 563,300 73.6 5,676,000 11,688,000 
Louisiana-ArKansas . ........ 233,100 230,500 98.9 981,000 140,100 60.8 779,000 3,807,000 
Rocky Mountain ............ 160,900 143,800 89.4 236,000 33,700 23.4 1,251,000 826,000 
EOIN 2 Soho 50 8is ose deeses 914,500 888,100 97.1 3,167,000 452,400 50.9 *12,414,000 96,895,000 
a0tal week Oct. 3l........%.. 3,852,000 3,665,600 95.2 16,348,000 2,335,400 63.7 31,445,000 135,707,000 
Total week Oct. 24.......... 3,852,000 3,665,600 95.2 16,796,000 2,399,400 65.5 31,218,000 135,431,000 
ee weer Ot. 17... cee 3,848,500. 3,662,100 95.2 17,095,000 2,442,100 66.7 30,836,000 135,913,000 
mocer wees oct. 10..........5. 3,848,500 3,662,100 95.2 16,801,000 2,400,100 65.5 30,253,000 135,210,000 
Total “ ST SOAR er 3,848,500 3,656,100 95.0 16,036,000 2,290,900 62.7 30,368, 000 135,580,000 
Total 3 5. | SSO 3,730,100 3,566, 400 95.6 15 ‘071 000 2,281, "600 64.0 (a)35, 571,000 139,626,000 
The Téxas and Louisiana Gulf Coastal figures shown below are included above in the totals of their respective 
districts. 

ewes tater Coast . 6... 6a see 532,500 531,500 99.8 3,087,000 441,000 83.0 4,380,000 8,362,000 
Louisiana Gulf Coast ........ 147,500 147,500 100.0 647,000 92,400 62.6 665,000 2,938,000 
Note: Th all the refining districts indicated except California, figures in this column represent gasoline stocks at refineries. In *Cali- 


fornia, they represent the total inventory of finished gasoline and engine distillate held by reporting companies wherever located within 
water terminals and all sales distributing stations, including products in transit 


“Bulk Terminals” of stocks previously reported as “At Refineries.” 





United States by the oil states advisory 
committee. November production is not 
expected to exceed the rate recorded in 
October as well allowables in East Texas 


are being reduced to rates which will 
keep the total production of that area be- 
low 400,000 barrels a day. The 
limitation order for East Texas calls for 


latest 


a well limit of 125 barrels a day. 






Itw AVERAGE REFINERY RUWN 
ESTIc CRUD 


Crude Storage 


Records Decline 
D> prada oil stocks on September 30 
were 54,429,000 barrels below the 
quantity in storage on the same date of 
last year. Since January 1, 1931, stocks 
of crude have been drawn upon to the 
extent or 46,326,000 barrels. These fig- 
ures reflect the success that has attend- 


ed production control measures this 
year, and carry the conviction that a 
higher crude price level is justified. On 
a cumulative basis, crude oil production 
has been maintained during the first 
nine months of this year at a daily av- 
erage rate of 2,312,000 barrels, in con- 
trast with a daily average during the 
same period of last year of 2,528,000 


barrels. Although low prices prevailing 
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also favor the imposition of a tariff on 
refined products. 

Such legislation, if enacted, will pro- 
mote the erection of refineries inside 
the tariff wall just as the preferential 
tariff has already caused the establish- 


Cracked Gasoline Production 


Week Ending October 31, 1931 
(Barrels of 42 gallons) 














Texas Gulf Coast .... 352,400 
Louisiana Gulf Coast. 77,000 











The Texas and Louisiana Gulf Coastal Figures shown below 
are included above in the totals of their respective districts. 
347,400 98.6 
77,000 100.0 








786,000 112,300 
216,000 30,900 








throughout all of this year to date have 
undoubtedly influenced the rate of pro- 
duction as well as the rate of imports, 
it cannot be denied that agreements to 
control the supply have played an im- 
portant part in the industry’s statistical 
improvement. 


Natural Gasoline 


Production Declines 
TATURAL gasoline production con- 
tinued to decline during September, 
when total output of all plants in the 
United States amounted to 128,600,000 
gallons. This compares with 133,500,000 
gallons in August and 174,400,000 gal- 
lons in September of last year. The 
daily average production of natural 
gasoline during September amounted 
to 4,290,000 gallons, against 5,810,000 
gallons in September of last year. 
Stocks of natural gasoline on Septem- 
ber 30 amounted to 25,808,000 gallons, 
compared with 30,344,000 gallons on 
August 31. In comparison with last 
year, natural gasoline stocks have 
Shown a gain of about 22 per cent. This 
fact is recorded on the barometer chart 
which appears in this section. It is one 
of the few remaining supply factors 
that make an unfavorable showing on 
the barometer chart. 


Refined Oil 


Stocks Increase 

R -FINED oil stocks on September 
30 aggregated 156,755,000 barrels, 

compared with 152,495,000 barrels on 

January 1. This indicates a net gain 

Since the beginning of the year of 4,260,- 

000 barrels. While the September re- 


port of the Bureau of Mines shows that 
there was a decline in still runs of 
about 100,000 barrels a day, it is ap- 
parent that refinery operations are still 
excessive. Runs for October should not 
have exceeded 2,335,000 barrels, where- 
as actual operations indicated an aver- 
age of about 2,400,000 barrels. Still 
runs for the week ending October 24 
amounted to about 2,472,000 barrels a 
day while the economic limit, dictated 
by the demand for gasoline, indicated a 
maximum throughput of 2,335,000 bar- 
rels. A look ahead, to the end of this 
year, indicates that runs to stills should 
not exceed 2,175,000 barrels a day. That 
means, refinery still runs must be re- 
duced to the extent of 12 per cent un- 
der the daily average of October be- 
fore the industry can attain complete 
equilibrium. 


British Refined Oil 
Tariff Anticipated 


EFINERS and manufacturers of re- 

fining equipment may shortly come 
to give attention to the tariff campaign 
in the British Parliament. 

It is not likely that Britain will im- 
pose a tariff on crude oil, although such 
iegislation is now sought in the Indian 
Empire; but it would not be surprising 
to see the conservatives apply a tariff 
to refined products. If tariff aid is to 
be given to British industries, the gov- 
ernment-controlled Anglo-Persian Oil 
Company may be expected to receive 
its share. It is possible that other large 
international interests having refining 
facilities in the United Kingdom may 


ceeass rik tap er sheen oe ment of numerous automobile and other 
District— Total Reporting Per Cent Total Average factories in Canada, England, and Ire- 
Sins Kage s soon xk 261,300 236,300 94.0 645,000 92,100 ner 
Appalachian . ........ 56,300 54,100 96.1 181,000 25,900 
Sede Ws MR ha st eess 330,400 315,400 95.5 ~—S «618,000 += 88,300 | Canada Largest 
Okla, Kans., Mo...... 237,800 219,500 92.3 417,000 59,600 U. S. Crude Buyer 
SOM es eons ee 450,800 436,200 96.8 986,000 140,800 ANADA is our largest foreign mar- 
Louisiana-Arkansas 112,400 112,400 100.0 282,000 40,300 ket for crude oil. Since January 1, 
Rocky Mountain cones 99,900 98,400 98.5 94,000 13,400 1931, exports of crude oil to Canada 
Caldeidite 33. aa ccs- 190,800 196,800 100.0 294,000 42,000 have amounted to 14 7GneN Mune 
Total week Oct. 31....1,739,700 1,663,100 95.6 3,517,000 502,400 whereas our total crude exports 
Total week Oct. 24....1,739,700 1,663,100 95.6 3,422,000 488,800 amounted to 19,637,000 barrels. There 
Total week Oct. 17....1,738,900 1,662,300 95.6 3,438,000 + 491,100 _| has been very little change in the rate 
Total week Oct. 10....1,738,900 1,662,300 95.6 =~ 3,466,000 + 495,200 of exports of crude oil to Canada be- 
Total week Oct. 3....1,738,900 1,662,300 95.6 3,466,000 495,200 tween last year and this year. The daily 
rate has been maintained at about 59,- 
Total Nov. 1, 1930....1,589,200 1,341,300 84.4 2,652,000 378,900 000 barrels. Imports of crude oil into 


the United States have shown a decline 
under last year of about 26 per cent, 
while exports of that commodity have 
shown a gain over last year of about 
six per cent. 


Second Roumanian 


Gasoline Cargo 
|B ceeahe abso from shipping circles 
in London indicate that arrange- 
ments have been made for the shipment 
of a second cargo of Roumanian gaso- 
line into the Detroit market. It is re- 
ported from that source that the tank 
ship “Arcola” has been fixed to carry 
a cargo of gasoline from Constantza, 
on the Black Sea, to Montreal, head of 
navigation on the St. Lawrence River, 
from which point, presumably, her car- 
go of 7200 tons (2,622,000 gallons) will 
be transferred by barge to Detroit. 

It is reported in New York that an 
earlier shipment of gasoline from the 
same source is now being retailed at 
eight gallons for one dollar in the city 
of Detroit. 

The freight rate applying to the sec- 
ond cargo above referred to is quoted 
in shipping circles as $2.15 per ton, 
which is equivalent to .59 cents per U. 
S. gallon. 

Details are lacking regarding the ex- 
act specifications of this particular con- 
signment; but it is known that a prem- 
ium grade of 64 gravity 375 end point 
gasoline was being offered publicly at 
prices equivalent to 3.9 to four cents 
per gallon with the suspicion, at least, 
that these public quotations might be 
shaded a bit in private dealings. An- 
other grade equipment to U. S. motor 
gasoline was quoted at 3.45 cents per 
gallon at about the time this fixture 
was made. Roumanian “motor spirit, 
heavy,” has recently been quoted at 
$9.48 per ton, or approximately 2.6% 
cents per gallon. 

Russian products equivalent to the first 
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two grades mentioned above were offered 
on or about October 22 at 3% and 3% 
cents per. gallon, respectively. Freight 
rates from Soviet oil ports on the Black 
Sea to European points of distribution 
are exactly the same as those from Con- 
stantza, which gives to the Soviets a dis- 
‘inct advantage when undercutting the 
mez rket. 

Tracing the competitive situation a bit 
further; freight rates from Houston and 
other Gulf Coast points are approximately 
one-eighth of a cent per gallon higher 
than those from Batoum, Tuapse, and 
Constantza to common European ports 
of destination,—which puts American re- 
finers ‘in third place behind the Russians 
and Roumanians in the present market 
lineup. 

Evidence is available, however, to indi- 
cate that some American refiners, at least, 
are holding their own against competition 
from the Black Sea. It is reported, for 
example, that gasoline presumably includ- 
ing products from all three sources is be- 
ing retailed in Holland at prices equiva- 
lent to 7% cents per gallon, this price 
including 1.1 cents duty and leaving only 
6.4 cents for the payment of ocean and 
inland freight, insurance, handling, and 
marketing costs, and for the purchase of 
the product f.o.b. refinery. 

Retail prices in Belgium are reported 
as equalling 22 cents per U. S. gallon, in- 
cluding taxes and duty totaling 10.85 cents 
as well as dealer’s commission equalling 
2% cents per gallon. Other costs enter- 
ing into the transaction include marketing 
costs estimated at 5% cents and freight, 
terminal, and insurance charges plus evap- 
oration losses conservatively estimated as 
totaling three-fourths of a cent per gal- 
lon. Adding all these handling costs and 
tracing the product back to the Gulf 
Coast, for sake of example, unless it was 
sold at a loss,—it appears to have had a 
value of only 2.4 cents per gallon f.o.b. 
Texas or Louisiana ports. 

Cost and selling prices are also out of 
balance in Germany, where retail pump 
prices average about 31% cents per gallon, 
including duty and alcohol taxes plus 
dealer’s commission totaling 22.92 cents 
per gallon. Thus, distributors have only 
about 81/3 cents per gallon left with 
which to buy the commodity, ship it across 
the Gulf of Mexico and the Atlantic 
Ocean,—or across the Black and Medi- 
terranean seas,—and pay handling and 
marketing costs. On the same basis as 
calculated above, freight and marketing 
costs would approximate 6% cents per 
gallon, leaving about two cents for the 
purchase of the product f.o.b. refinery 
shipping point. 

Applying the same test to the Rou- 
manian figures quoted above, and deduct- 
ing the pipe line tariff from Ploesti, a 
central point in the refining district, to 
the shipping terminal on the Black Sea, 
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which equals 1%4 cents per gallon, one 
finds that the several grades quoted must 
yield approximately 2%, 1.95, and 1.1 cents 
per gallon, respectively, f.o.b. refinery. 


Russian Exports Off 
In First Half Period 


$0 USSTAN exports for the first six 

months of this year do not carry out 
the purported threats of severe competi- 
tion from this source which were heard 
early this year. Official statistics show 
that there was a decline in exports of 
crude and all petroleum products except 
mazout. Following are the official sta- 
tistics as reported by the U. S. Depart- 
ment of Commerce: 

Russian Exports—First Six Months 


1930 1931 
Gasoline <n au's cave cee - 2166076 
ONS Eee ee 2,871,960 2,347,800 
Lubricating Oils 1,505,580 1,388,280 
Mazout + che vicece thine, 6329400 
TT, eee 818,520 788,120 
LS eee 231,504 191,464 
Sreee OR oi c.c io. 795,544 634,712 


Motor fuel turned into pipe lines dur- 
ing September amounted to 2,105,000 bar- 
rels, compared with 1,827,000 barrels in 
August. Since January 1, 1931, gasoline 
pipe lines have carried a total of 9,013,000 
barrels of motor fuel, while deliveries 
have amounted to 1,695,000 barrels. Stocks 
in gasoline lines and in working tanks at 
the end of September amounted to 1,695,- 
000 barrels. 


Petroleum Trade 
In Canada 


A® analysis of the petroleum trade of 

Canada, by F. J. McCarthy of the 
minerals division, United States Bureau 
of Foreign and Domestic Commerce, re- 
veals that there are 15 refineries operating 
at strategic points throughout Canada. In 
1930 these plants used 30,412,428 barrels 
of crude oil, 19,796,999 of which were 
from the United States, 9,143,347 from 
South America, and ~ 1,472,081 from 
Canadian wells. 

Refining plants referred to above are 
located in four general districts, according 
to the report, as follows: 

The six refineries in the (Quebec) dis- 
trict receive their crude oil from the 
United States by pipe line at Port Huron, 
by tank cars across the border, and by 
tankers up the St. Lawrence to Montreal. 

Of the Prairie Provinces, it is said that 
“owing to the proximity of the domestic 
oil fields, a substantial portion of the 
crude used in Alberta refineries was 
Canadian. There is also tank-car ship- 


ments into this area from the Mid-Con- 


tinent oil fields.” 
In the Maritime Provinces roads are 
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not as well developed ... Most of the 
package goods and a percentage of th 
refined products come from the North 
Atlantic United States. Crude and fuel 
oil are shipped from the Gulf States and 
South America. The refinery in Halifax 
also supplies a large part of the demands 
of that area. 

The Pacific Coast region has fair roads 
. . » Practically all of the oil for refinery 
purposes as well as refined products for 
consumption are received from California. 


East Texas Plant 
Operations Reduced 


B45? Texas refineries continue to op- 

erate at about one-fourth of their 
possible capacity, and during the week 
ending October 21 averaged only 16,500 
barrels daily. Plants having a satisfactoty 
credit rating are able to obtain ampie 
crude by paying the prevailing market 
price of 68 cents per barrel, but the own- 
ers do not care to operate on a large scale 
while such prices prevail and a compara- 
tively low price available for gasoline. 
During the same period crude movement 
from the field over trunk lines averaged 
396,990 barrels daily, or a gain of 34,000 
barrels over the daily average maintained 
the previous week. This past week was 
the high mark on trunk ine movement of 
crude since the inauguration of proration 
under martial law in the field, and also 
was the low mark on tank car shipments, 
which involved a daily average of 3640 
barrels. 

Crown Central Petroleum Corporation 
shifted from cars to a common carrier 
line in moving its East Texas purchases 
to Houston, and in doing so caused rail 
shipments to drop in half. Sinclair Re- 
fining Company has arranged to deliver 
East Texas crude on common carrier basis 
over The Texas Pipe Line Company’s 
system at 20 cents per barrel trunk line 
tariff, and deliveries are to be started this 
week. The latter is making deliveries also 
to other plants at Fort Worth and Dallas, 
with an 18% cent trunk line tariff apply- 
ing to the latter point. 


Natural Production 
In Texas Areas 


RODUCTION of natural 

during the month of September in 
North and Central West Texas, or 
Wichita Falls-Ranger districts, amounted 
to 281,900 barrels. This important natural 
gasoline producing section of the state re- 
ported 72 plants in operation during Sep- 
tember. During the first nine months of 
1931 these’ plants have manufactured 
2,742,980 barrels of gasoline. Shipments 
made during September exceeded produc- 
tion by 28,800 barrels. 


gasoline 
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PIONEERS... 











In Refinery Regulation 


Send for the catalogue 


**Pioneers.”’ 


BUSINESS 
Is GOOD 


Efficiency is the watchword of today and to obtain 
same the quality of equipment is paramount, espe- 
cially so in the case of the regulators. The Wilgus 
Regulator is the Pioneer in the field and can point 


to past performances with pride. 


The product is always being improved, keeping 


ahead of the demands of the industry. 


With wide distribution offered through our own 
offices, as well as through Surface Combustion Cor- 


poration, we are able to give service second to none. 


The 
WEBSTER 


Engineering Company 


Subsidiary of THE SURFACE COMBUSTION CORP. 


Tulsa, Okla. (A) Toledo. Ohio 


New York Office: 117 Liberty Street 
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v TECHNOLOGY Vv 


Petroleum Products 


And Lubricants 
os Society for Testing Ma- 


terials has issued the annual report 
of its Committee D-2 on petroleum 
products and lubricants, together with 
the reports of several subcommittees; 
included in this publication are 33 
standard methods of test and 14 tenta- 
tive test methods for products in this 
field. The book comprises 267 pages. 

Standard methods of test are included 
for the determination of bitumen; burn- 
ing quality of kerosene oils and of min- 
eral seal oils; carbon residue of petro- 
leum products; cloud and pour points; 
color of lubricating oils, of petrolatum 
and of refined petroleum oil. Test for 
the dilution of crank case oils, distilla- 
tion of crude petroleum, gasoline, naph- 
tha, etc., flash points, gravity by means 
of the hydrometer, and the analysis of 
grease are also given. 

Included are standards for testing 
electrical insulating oils; melting point 
of a paraffine was and of petrolatum 
penetration of bituminous materials 
and of greases and petrolatum; precipi- 
tation number of lubricating oils; sam- 
pling; saponification number; softening 
point of bituminous materials; sulfur 
in gasoline and in motor fuels, etc.; also 
tests for thermal value of fuel oil; va- 
por pressure of gasoline; viscosity of 
petroleum products; water and sedi- 
ment in petroleum products, and sev- 
eral other standard methods of test. 

Tentative definitions of terms relat- 
ing to petroleum products are given, 
and the personnel of Committee D-2, 
which is one of the largest A.S.T.M. 
committees, is also included. 

The price of the book is $1.25. It can 
be obtained from A.S.T.M. headquart- 
ers, 1315 Spruce Street, Philadelphia. 


Ethyl to Increase 
Minimum Knock Rating 


THYL Gasoline Corporation has 

announced that the minimum anti- 
knock rating of Ethyl gasoline will be 
increased March 1, 1932, from 74 to 78 
octane number. In connection with the 
announcement, Ethyl Gasoline Corpo- 
ration has advised licensees that the 
minimum tetra-ethyl lead content in a 
gallon of gasoline of Ethyl gasoline 
will be increased from 0.75 to 0.9 cubic 
centimeters. Maximum lead content re- 
mains at three cubic centimeters. 

List price of Ethyl fluid is to remain 
unchanged at 0.35 cent per cubic centi- 
meter. The basic gallonage charge, 
however, will be reduced from 0.5 to 


0.425 cent per U. S. gallon of gasoline 
treated. This reduction in the gallon- 
age or royalty charge is calculated to 
compensate for the higher minimum 
lead content in Ethyl gasoline. 

Minor changes are to be made in the 
distillation range requirements of the 
base gasoline to be ethylized. These 
are in line with the new government 
specifications for 10, 50 and 90 per cent 
points. 


Yellow Dye Is 


Made from Petroleum 
ESEARCH in the isolation of nitro- 


gen bases in petroleum at the Uni- 
versity of Texas, a type of research 
which is being conducted only at this 
institution of learning, has resulted in 
the production of a bright yellow dye, 
the first dye to be made from petro- 
leum. 

Work on this particular project, the 
derivation of yellow dye from the nitro- 
gen base, 2, 3, 8 trimethyl quinoline, is 
being carried on by Burnard Biggs of 
San Marcos, a graduate student in the 
chemistry department, whose findings 
will be incorporated in his doctor's dis- 
sertation. 

Most dyes are produced from coal 
tar derivatives. Biggs’ experiment, 
which may lead to the manufacture of 
a red dye also, has indicated the pos- 
sibilities, at least, of putting to com- 
mercial use the nitrogen bases from the 
kerosene fraction of petroleum. These 
bases, of which there are an almost in- 
finite number, have never been used 
commercially in any way; in fact, only 
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four of the bases have so far been iso- 
lated. These are 2, 3 dimethyl quino- 
line, 2, 4, dimethyl quinoline, C16 H25 
N, a complex hydro-aromatic base and 
2, 3, 8 trimethyl quinoline, the base 
which Biggs used in producing his dye. 

The process of extracting the nitro- 
gen bases from the kerosene fraction 
is an expensive and a tedious one. The 
university would probably never have 
begun its research into these petroleum 
fractions had it not been aided by an 
oil company of California, which in the 
interest of scientific research, produced, 
from 180,000 barrels of petroleum, three 
barrels of the bases, which they pre- 
sented to the chemistry department 
here for use in contributing to the small 
fund of knowledge concerning these 
particular substances. 

The base with which Biggs has con- 
ducted his experiments was isolated 
three years ago by W. A. King of San 
Antonio, then a graduate student of 
chemistry in the university. 


Produces Gasoline 
From Coal 


fa PERIAL Chemical Industries, Ltd., 

at its plant at Gellingham-on-Ties, 
England, according to recent report, 
has produced gasoline from coal equal 
in quality to the best quality natural 
gasoline at a cost equivalent to 14 cents 
an Imperial gallon. The report further 
reveals that this company plans the 
extraction of 213,000 tons of gasoline 
annually from coal, which will involve 
a capital outlay in excess of £7,000,000 
and the hydrogenation of approximately 
850,000 tons of coal. Experiments have 
shown a recovery of 60 per cent from 
bituminous coal. 


VY ASSOCIATION ACTIVITIES VY 


Credit Executives 
Seek Stricter Terms 


RICE- CUTTING dealers 


was attributed to loose credit terms 


among 


on the part of the jobber and in turn, . 


the refiner, at the division meeting of 
the National Association of Credit 
Men, refiners division, held at Excelsior 
Springs, Missouri, October 24. This 
point was made in a report of the com- 
mittee on terms and discounts, made 
by C. E. Votrian, Barnsdall Refineries, 
Inc., Tulsa, chairman of the committee, 
and was pedicated on results of a ques- 
tionnaire mailed out by the committee. 

A more conservative attitude on the 
part of the western group of refinery 


credit men, was revealed by the ques- 
tionnaire. The group was unanimous 
in its belief that cash discounts on gas- 
oline should be discontinued. The east- 
ern group showed a majority favoring 
elimination of cash discounts on the 
part of jobbers and retailers but not 
by refiners. The central states group 
favored cash discounts by refiners, were 
evenly divided on discounts by jobbers, 
and were almost unanimous in favoring 
no cash discounts by retailers. 

All groups agreed that cash discounts 
should not exceed an amount equal to 
a reasonable interest rate on the money 


involved. Refiners and jobbers were 
overwhelmingly in favor of denying 


special terms on petroleum products to 
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farmers because of the seasonal nature 
of their incomes. 

Widest differences of opinion was ex- 
pressed on the subject of time of pay- 
ment. A majority, however, believed 
that the time allowed for payment 
should be governed by the time neces- 
sary to resell or consume the goods. 
Among the eastern group, a majority 
favored taking sales margins into con- 
sideration in the determination of 
terms. All were agreed, however, that 
credits were too loose, and that loose 
refinery credits resulted eventually in 
price-cutting. 

A code of ethics for credit men was 
proposed, which stressed the impor- 
tance of treating exchanged credit in- 
formation as confidential rather than 
using it in securing new business. 

G. C. Goller, Lubrite Refining Com- 
pany, St. Louis, was named chairman 
of the petroleum division and M. C. 
Roberts, Tide Water Oil Sales Cor- 
poration, Tulsa, was named vice chair- 
man. H. J. McLean, Empire Oil & Re- 
fining Company, Tulsa, was again 
named finance officer. 


Oil Trades Group 
Holds Annual Banquet 


EW York Oil Trades Association 

held its tenth annual banquet at 
the Hotel Waldorf-Astoria, October 5, 
with a record attendance of 700. 

Among those at the speakers’ table were 
Albert J. Squier, J. C. Smith, secretary, 
Philip Meon, treasurer; C. T. Weilman, 
president; W. H. Correa, vice-president 
of Standard Oil Company of New York; 
J. W. Saybolt; C. D. Jones, president of 
Philadelphia Oil Trades Association; 
Dennis Bergen of Cook Swan Oil Com- 
pany, and A. I. Dunn. 

Prominent petroleum men present in- 
cluded L. P. Lockridge and Harry Fuller, 
Sinclair Refining Company; Fielder Coffin, 
P. V. Kane and E. C. Biglow, Sun Oil 
Company; F. J. Filer and E. E. Overton, 
Shell Eastern Petroleum Products, Inc.; 
L. C. Quackenbush and Dart Hoffman, 
Tidewater Oil Company; H. B. Van Cleve, 
Hartol Products Company; Chalmers 
Burns and Ray Parker, Richfield Oil 
Company; Fred Ficken, Clarence David- 
son, K. L. Patterson, of Standard Oil 
Company of New Jersey; William Wil- 
son, Republic Oil Company; Bernard 
Frankel, Warner-Quinlan Company; 
James Sloane, James B. Berry Company; 
Walter P. Goodrich, New Haven; F. E. 
Rackliffe, New Brita‘n, Connecticut ; Wil- 
liam Williams, Franl. Walton, Asiatic Pe- 
troleum Company; Charles Oettler, presi- 
dent, Westchester Oil Trades Associa- 
tion; P. T. Reuggers, president, New Jer- 
sey Oil Trade Association; and Rudolph 
Scnneborn, L. Sonneborn & Sons. 
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Hydrogenation and 
Liquefaction on Program 


EVERAL topics of interest to oil 

men will be discussed during the 
Third International Conference on bi- 
tuminous coal which will be held No- 
vember 16 to 21 under the auspices of 
the Carnegie Institute of Technology 
in Pittsburgh. All sessions of the con- 
ference are open to the public. 

Two sections of the meeting will be 
devoted to hydrogenation and liquefac- 
tion. Dr. Friedrich Bergius of Hidel- 
berg, whose process for liquefying coal 
has brought him wide fame, will be one 
of the chief speakers in this group. Pro- 
fessor Franz Fischer, director of the 
Kaiser Wilhelm Institute for Coal Re- 
search, Mulheim-Ruhr, will also give an 
address. 

Professor Ernst Terres of the Tech- 
nische Hochschule, Charlottenburg, will 
contribute a paper on the origin of coal 
and petroleum. He will nét -be at the 
conference. ; 

Other scientists who will contribute 
papers on hydrogenation and liquefaction 
include Professor J. Ivon Graham, Uni- 
versity of Birmingham; Andre Kling, 
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director of the municipal laboratory, 
Paris; Dr. Hans Tropsch of Prague, 
now with the Armour Institute of Tech- 
nology, Chicago; Professor A. Gillet, 
University of Liege, Belgium; and Dr. 
Hans G. Grimm, I. G. Farbenindustrie 
A. G., Ludwigshafen a. Rhein, Germany. 


Road Oil Congress 


Formation Announced 


A PERMANENT organization to be 
known as the Mid-Continent Road 
Oil Congress was the outgrowth of the 
meeting held in Tulsa October 7 and 8 
under auspices of the Western Petro- 
leum Refiners Association and the Tul- 
sa Chamber of Commerce. The perma- 
nent organization will function after 
the fashion of the National Portland 
Cement Association and the Asphalt 
Association of America. It will serve 
to foster the use of oil in the building 
of permanent roads of secondary high- 
way systems and it is hoped to make 
its activities national in scope. 

The program in Tulsa brought to- 
gether the manufacturers of road oils 
as well as engineers who are to use oil 
in the construction of permanent roads. 


Vv PERSONALS Vv 


Luikart Returns 
To South America 


ARL B. LUIKART of the refining 

department of Com-~enia Nacional 
de Petroleos (Standard Oil Company 
of New Jersey), is en route to Buenos 
Aires after a holiday in the United 
States. Mr. Luikart and his family are 
passengers aboard the S.S. “American 
Legion,” which sailed from New York 
on October 31. 


Schmidt Promoted 
By Standard of Indiana 


D* M. R. SCHMIDT, who recently 
was appointed assistant general 
superintendent of the Whiting refinery of 
Standard Oil Company (Indiana), became 
affliated with the company in December, 
1917, as a member of the research staff 
at Whiting, Indiana. In June, 1919, he 
succeeded the late Dr. Gentry Cash as 
assistant to the head of the lubricating 
department, and in January, 1923, he be- 
came head of that department. From that 
position he advanced to his new duties. 
Dr. Schmidt specialized in chemistry, 
physical chemistry and geology at Johns 
Hopkins university, receiving the degree 


of Bachelor of Arts in 1906 and his 
doctorate in 1909. 

Dr. Schmidt’s main leisure interests are 
canoeing, fishing, gardening and carpentry. 


Egloff Addresses 
Chemical Society 


R. Gustav Egloff, Universal Oil 

Products Company, Chicago, ad- 
dressed the New England section of 
the American Chemical Society, at the 
Academy of Arts and Sciences, Boston, 
October 9. His subject was “Modern 
Motor Fuel.” 


Louis Walz 
Dies at Oil City 


[| OU WALZ, an important figure 

in Western Pennsylvania refining 
circles for more than 50 years, died Oc- 
tober 15 at Oil City. He was buried 
there October 17. Mr. Walz, who was 
a director of Pennzoil Company, was 
85 years of age at the time of his 
death. 

Mr. Walz was born in Germany and 
migrated to Titusville in 1868 and later 
went to Oil City. A carpenter and 
millright, he soon became interested in 
petroleum refining and helped form In- 
dependent Refining Company, and later 
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Continental Refining Company. Later 
he retired from these companies to 
form Penn Refining Company, which 
was later consolidated with Germania 
Refining Company to form Penn Amer- 
ican Refining Company, now known as 
Pennzoil Company. He was also one 
of the organizers of the old Pure Oil 
Company and United States Pipe Line 
Company, which two companies were 
merged to form the present Pure Oil 
Company. 


Mossman Made 


Plant Superintendent 


R: E. Mossman has been appointed 
superintendent of the West Tulsa 
refinery of The Texas Company. He 
was formerly in charge of the Dallas 
plant of the same company. Mr. Moss- 
man takes the place made _ vacant 
through the death in September, 1931, 
of P. L. Drake. E. M. Reynolds and 
D. P. Bailey are assistants to the sup- 
erintendent of the West Tulsa plant. 


Trusty Watches Over 


Loreco’s Specifications 


H: W. TRUSTY, chief chemist for 

Louisiana Oil Refining Corporation 
in the Bossier City refinery, Shreveport, 
is one man who stepped right out of a 
cap and gown into a job with a company 
for whom he is still employed. Having 
been graduated from Mississippi College 
in 1925 with an A.B. degree, he turned 
right over from arts to science. 





H. W. Trusty 
In charge of the research, routine 
analysis and knock testing in the plant, 
he has his hands full all day directing the 
large laboratory force under his jurisdic- 
tion, but he has had time to study about 
his business at the same time. He has dug 








deep enough into the laboratory work to 
enable him to write articles about proc- 
esses and other things coming within his 
activities. 

However, after he has completed his 
day’s duties at the plant, and maybe had 
a round of golf, the philatelist comes to 
the surface. His collection of stamps, both 
domestic and foreign is a matter of pride 
and pleasure to him as well as his many 
friends. 





Harry LIGHTSTONE 


Lightstone Does 


Research for Kanotex 


RADUATING in 1903 from the Uni- 

versity of Miami with the degree of 
Bachelor of Science, and from the Uni- 
versity of Michigan at Ann Arbor with 
the degree of Master of Science, Harry 
Lightstone is well fitted for the position 
of chief chemist and director of research 
in the laboratory of Kanotex Refining 
Company. 

A number of his years of activity have 
been spent in research in fields somewhat 
foreign to the petroleum industry. Several 
of them were spent as chief chemist in 
the laboratories of United States Steel 


Corporation. 


In 1928, however, he was retained by 
Kanotex Refining Company as chemist to 


work out problems in refining petroleum’ 


in the plant in Arkansas City. He built 
a complete research department and or- 
ganized the regular plant laboratory in 
the yard near the plant. 


He has three boys, two of whom are 
following in his footsteps by working in 
the refinery between school years. The 
youngest, still in high school, has an in- 
clination for science too, thus making a 
family of chemists. 
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Garman Enters 
Private Practice 


. W. GARMAN has resigned as man- 

ager of the natural gasoline and 
gas operations of Union Oil Company 
in order to engage in private practice 
as a gas consulting engineer. Mr. Gar- 
man was formerly president of the« 
California Natural Gasoline Association 
and has been active in association work. 
He joined the Union organization right 
after the war, having previously gradu- 
ated from Purdue University, and 
served as a second lieutenant in the 
army. He was appointed gas superin- 
tendent of the company’s southern di- 
vision, and was later made manager of 
natural gasoline plants and gas opera- 
tions in 1926. 


Smith Has Long 
Refinery Experience 


TARTING in the oil business with 

Sinclair at Cushing, August 9, 1916, 
A. M. Smith mapped out a refinery career 
for himself. He went over to Augusta 
with White Eagle Oil Corporation and 
when the Burkburnett refinery was started 
he came there as superintendent, until 
Fisher & Gilliland began operating their 
plant in Wichita Falls when he went with 
them. He stayed with that plant through 
Texhoma organization until Continental 
Oil Company bought it. He was with the 
Rock Island at Duncan until the farming 
bee struck him, but that could not kill 
the refinery fever, so White Oaks at 
Allen absorbed him. When Gulf States 





~ 


A. M. SmiTH 


Corporation bought the old Home plant 
at Oklahoma City, officials told A. M. to 
hie himself over there to rebuild the 
equipment so they could make it into a 
refinery. 

He ought to be a little puffed up, and 
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the smile shows that he is. His 19-year 
old son is in Stillwater, a sophomore in 
petroleum engineering. 


Casper Refinery 
Superintendent Retires 


R: E. WOOD, who has been super- 

intendent of the No. 3 plant of the 
Casper refinery of Standard Oil Com- 
pany (Indiana) for several years, has 
been granted annuity by the company 
and has been retired from active serv- 
ice. Mr. Wood has spent most of his 
active life in refinery construction and 
operation. He joined Midwest Refin- 
ing Company in 1920 as master me- 
chanic. A year later he was made as- 
sistant. superintendent and later super- 
intendent of the No. 3 plant. 


Brockway, Veteran 
Refiner, is Dead 


EORGE P. BROCKWAY, for 
J many years head of Seneca Oil 


Works, Warren, Pennsylvania, died 
October 21 at Albuquerque, New 
Mexico. He was buried at Warren, 
October 25. Mr. Brockway retired 
from active business in 1928 when Sen- 


A Gulf Publishing Company Publication 


eca Oil Works was sold to Awan-Finch 
Oil Corporation. For many years Mr. 
Brockway was active in the affairs of 
the Mational Petroleum Association 
and worked diligently in the interest of 
Western Pennsylvania refiners. He is 
survived by his widow and two chil- 
dren. 


Paul Now Running 
Howard County Plant 


W: M. PAUL, formerly night super- 

intendent of Cosden Oil Com- 
pany’s refinery at Big Spring, Texas, 
is now superintendent of the plant 
owned and operated by Howard County 
Refining Company. Rated daily capacity 
of this plant is 2000 barrels. It was for- 
merly owned by Big Spring Refining 
Company. The newly organized How- 
ard County Refining Company is owned 
by Mrs. Dora Roberts, Robert T. 
Piner and Joseph Edwards. Mr. Ed- 
wards is general manager of the com- 
pany and holds the same position with 
Big Spring Pipe Line Company, whose 
line will be used to provide crude for 
the plant, running oil from the Howard- 
Glasscock pool. : 


Y PLANT ACTIVITIES Y 


CTIVITY among manufacturing 
A plants during the coming year will 
be directed toward development of 
new facilities or improvement of present 
facilities, for the production of gasoline 
of higher octane number. It is anticipated 
that with few exceptions, the manufac- 
turing branch of the industry east of the 
Pacific Coast area, during 1932 will seek 
to meet the problem of increasing the 
octane number of gasoline in order to 
compete with the new Eastern and Middle 
western units whose facilities have already 
been improved or replaced for the pro- 
duction of gasoline of higher octane num- 
ber. Much of the cracking equipment 
built during the past five or six years may 
have to be junked, and major improve- 
ments made. This will require the in- 
stallation of vapor phase cracking units 
or reforming units. 

Construction activity continues through- 
out the country and Canada, although in 
diminished form. Natural gasoline plant 
£0 


struction, accelerated during the initial 
da\s of the East Texas field development, 
has slowed down perceptably, particularly 
in the East Texas area where demands 
that plants serve the double purpose of 


repressuring and gasoline extraction, have 
delayed plans for the construction of sev- 
eral plants. As soon as plans have been 
approved by the majority of operators in 
the area, construction of several plants 
will start. 

Refiners in the Mid-Continent, Rocky 
Mountain area, and the Middle west con- 
tinue the erection of improved cracking 
units and reforming units to supply the 
steadily increasing demand for premium 
motor fuels. In scattered sections where 
plants have been taken over by a larger 
concern, plans call for modernization to 
include reforming units and other im- 
proved cracking facilities. 

Several small refineries have been com- 
pleted and have started operations; one 
10,000-barrel plant in the East Texas area 
has been completed and one natural gaso- 
line plant in this area has been completed, 
the former will start operations when the 
stringent proration rules ease, or crude 
becomes available. A natural gasoline 
plant is projected for the Midland, Michi- 
gan oil field; a small plant is planned for 
the Central West Texas district; another 
is projected for the treatment of heavy 
oils in California; and a small plant is 
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planned for Kentucky. Outside of this 
country, a plant is projected for Mexico 
City; and instalation of an additional 
cracking unit has been announced by an 
Italian concern. 


WV NEWPLANTS YV 


Bell Gasoline Company, which op- 
erates a natural gasoline plant in the 
old Muskegon field, is planning con- 
struction of a similar plant on the 
Adams farm, Greendale township, Mid- 
land County, Michigan. According to 
unofficial reports, Pure Oil Company, 
major operator in the Midland field, 
also contemplates construction of a 
natural gasoline plant. 


Coltex Refining Company, Oklahoma 
City and Colorado, Texas, has pur- 
chased a 55,000-barrel steel tank and a 
number of ‘small. gasoline stock tanks 
to be installed at its refinery near Colo- 
rado. Plans are in process of comple- 
tion for the enlargement of this plant, 
which is rated at 8000 barrels daily, and 
the addition of equipment to manufac- 
ture more specialty products. 


Crown Central Refining Company, 
Houston, has proposed construction of 
two 4500-barrel capacity cracking units 
and one 5000-barrel daily capacity 
lubricating oil unit at its Houston re- 
finery. Daily crude capacity of the 
present plant is about 13,000 barrels. 
The daily cracking capacity of the plant, 
before improvements are added, ap- 
proximate 8000 barrels. 


Distillazione Italiana Combustibili, 
S. A., Venice, Italy, has placed an or- 
der for installation of a second Dubbs 
cracking unit at its refinery located at 
Porto Marghera. The first Dubbs unit 
has been in operation for _ several 
months. The new unit of the latest de- 
sign, is to be erected immediately for 
operation early in 1932. The distillate 
from the new unit will be rerun 
through a pipe still installed by Arthur 
G. McKee & Company, Cleveland. 


East Texas Refining Company, Long- 
view, Texas, is building two Horton- 
spheroid welded tanks of 80,000 bar- 
rels capacity each. These are the 
largest tanks of this nature ever pro- 
posed for crude oil and gasoline stor- 
age. Completion will require 45 days. 


Fields Chemical Corporation has 
started construction on a plant at Long 
Beach, California, for the treatment of 
certain heavy oils by a new process. 
The plant will operate on residue oils, 
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according to the management, and it is 
claimed that the waste will be neg- 
ligible. Gasoline, kerosene, Diesel oil, 
crude rubber, and coke with a high 
heat value will be made by the new 
process under present plans. The plant 
will be built on an eight-acre tract, op- 
eration to start about January 1. 


Lisbon Gasoline Company, Shreve- 
port, headed by O. J. Dykes, has 
started construction work on a natural 
gasoline plant in the Joiner area of the 
East Texas field. The plant will in- 
clude eight compressor units, and is 
located on the E. E. Moores lease of 





the Mid-Kansas Oil & Gas Company, 
which will supply a large portion of 
the casinghead gas. 


Octane Refining Company, subsidi- 
ary of Woodley Petroleum Company, 
Shreveport, has started construction 
work on a 1200-barrel daily capacity 
skimming plant to operate on shallow 
high gravity crude produced in Calla- 
han County, Central West Texas. The 
plant is located at the town of Chau- 
tauqua, and on the Texas & Pacific 
Railroad. Woodley Petroleum Com- 
pany controls about 700 barrels of set- 
tled production in the area, and will 
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also purchase outside oil to fulfill the 
requirements of its refinery. The lat- 
ter has a field gathering system and a 
55,000-barrel storage tank that has been 
used formerly in making tank car 
shipments of crude to refineries in 
other sections of the state. G. R. Gay- 
singer, formerly with Lion Oil Refin- 
ing Company, El Dorado, Arkansas, is 
in charge of plant construction for 
Octane Refining Company, which was 
recently reported to be contemplating 
the erection of a refinery at Kilgore, 
located in the East Texas field, but the 
latter project has been abandoned. 


Roeser-Pendleton, Inc., Ft. Worth, 
Texas, has plans progressing for con- 
struction of a gasoline plant in the 
Lathrop area, Gregg County, the East 
Texas field, the plant to have a capacity 
of 12,000,000 cubic feet daily. The com- 
pany is soliciting gas contracts from 
surrounding leases, one of its principal 
contracts having been made with Yount- 
Lee Oil Company. 


Early reports included Yount-Lee 
Oil Company and Arkansas Fuel Oil 
Company (Cities Service) in the project. 
The latter company, it is reported, is 
planning construction of a plant of its 
own in this area. 


Standard Oil Company of California 
is planning construction of a large re- 
finery at Mexico City, Mexico, accord- 
ing to report. Construction of the plant 
has been decided upon, it is said, to 
facilitate distribution of petroleum 
products in the marketing territory sur- 
rounding Mexico City, a market which 
has been extensively developed by 
Standard Oil Company. 


The Texas Company of California 
will soon start work on the rebuilding 
of its large natural gasoline plant at 
Kettleman Hills. The original plant 
was destroyed by fire several weeks 
ago. The company has called for bids 
on the construction of a plant which 
will have a capacity of above 75,000 
gallons daily. 





A group of Central Kentucky op- 
erators is planning construction of a 
small skimming plant to be located at 
Somerset, Kentucky. The plant will 
have a capacity of 1000 barrels daily. 
The project is being fostered by C. E. 
Curry of Owensboro, R. C. Snyder of 
Louisville, H. B. Wood of Lexington, 
and J. A. Barrett of Glasgow. This 
group has purchased the properties of 
Cumberland Pipe Line Company, with 
properties in Wayne, Pulaski and Mc 
Creary Counties. 
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vw CHANGES Vv 


Boone Refining Company, which op- 
erates a small plant one mile east of 
Arp in Rusk County, East Texas, has 
completed erection of a tube still at 
the plant and will resume processing 
of crude from the Joiner area of the 
East Texas field. The plant has a 
rated capacity of 500 barrels daily. 


Mid-Continent Petroleum Corpora- 
tion’s West Tulsa refinery is installing 
what is said to be the largest pressure 
vessel ever built for use in the petro- 
leum Industry. The vessel, together 
with a bubble tower, is being installed 
as part of high-pressure equipment at 
the company’s plant and it will be in 
operation within a month. This equip- 
ment replaces smaller capacity facilities 
recently taken out of service. 


Designed to be assembled in the 
field, this huge unit consists of a hori- 
zontal reaction chamber or precipitator 
and a vertical fractionating tower. 


The reaction chamber is 10 feet in 1n- 
side diameter, 67 feet seven inches in 
length and has a wall thickness of 3% 
inches to 7% inches. It weighs 404,000 
pounds. 

The tower is eight feet in inside di- 
ameter, 72 feet two inches long and has 
2% inches wall thickness, weighing 
253,000 pounds. A section of the ves- 
sel is lined on the inside with a corro- 
sion resisting alloy. The combined 
weight of the two vessels is 657,000 
pounds. 


The chamber and tower will be 
joined in the field by Smithwelding to 
form a single vessel in the form of an 
inverted “T”. This joint, incidentally, 
is the largest field weld on record, be- 
ing about 25 feet in circumference and 
2% inches thick. 

This still will be operated at 400 
pounds pressure in combination with 
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900° F. The raising of the vessel to 
this temperature, so high that the steel 
has a pronounced glow in the dark, 
naturally produces expansion and con- 
siderable movement. To compensate 
for such movements, Smith engineers 
have provided spring cushions at the 
ends (shown in the accompanying il- 
lustrations) and enormous bronze-clad 
supports at the center, where it carries 
the vertical.tower, permitting a rocking 
motion by the big shell. 


When completed, the unit will have 
a daily throughout of 5000 barrels of 
crude oil. The unit is being installed 
at Mid-Continent Petroleum Corpora- 
tion’s Tulsa, Oklahoma, refinery by A. 
O. Smith Corporation, Milwaukee. 


Midwest Refining Company is com- 
pleting its unit of Cross cracking stills 
at the Greybull refinery at Casper to 
handle heavy oil from the Frannie and 
Hamilton dome fields. Pipe line runs 
from the latter field average better than 
900 barrels daily. 


Producers and Refiners Corporation 
is dismantling its gasoline absorption 
plant at Casper, Wyoming, to move it 
to the Lost Soldier field, Carbon 
County, Wyoming. The plant was built 
about 10 years ago to extract gasoline 


from gas supplied to Standard Oil 
Company (Indiana) and Midwest Re- 
fining Company refineries in Casper. It 
has a daily capacity of 8000 gallons, 
but has been running at one-fourth 


capacity for several years. 


Signal Gasoline Company, subsidiary 
of Richfield Oil Company, has closed 
down five of 12 plants, all located in 
California. Total operating capacity of 
the plants is 97,000 gallons daily of 
which 87,000 gallons capacity was idle 


as of November 1. 


Largest pressure vessel ever built—en route to Mid-Continent Petroleum 
Corporation at West Tulsa 
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Standard Oil Company (Indiana) has 
announced its intention of immediately 
installing a new 6500-barrel cracking 
unit at its Casper refineries to replace 
equipment which has become obsolete. 
Contract for construction is let to M. 
W. Kellogg Company, and all labor 
will be hired locally with old company 
men now laid off to be given prefer- 
ence. It will require about nine months 
to complete the work. 


Standard Oil Company of Kansas has 
started an expansion and improvement 
program at its Neodesha plant involv- 
ing an expenditure of about $300,000. 
Construction work will require four 
months. The work will involve the en- 
largement of the cracking units for the 
processing of a higher octane gasoline 
for the requirement of Standard Oil 
Company (Indiana) whose Kansas re- 
quirements for some time have been 
provided by Standard Oil Company of 
Kansas. 


Standard Oil Company of Kansas has 
Burton and Holmes-Manly cracking 
units totaling 12,000 barrels daily rated 
capacity. This capacity, after enlarge- 
ment of the plant’s facilities, will be 
doubled, according to the announce- 
ment, 


Standard Oil Company of Ohio is 
contemplating important changes in the 
Lima, Ohio, plant of Solar Refining 
Company, a_ recently acquired  sub- 
sidiary, according to an announcement 
by President W. T. Holliday of the 
former company. According to the an- 
nounced plans the refinery will be re- 
modeled so that it will be similar in 
manufacturing facilities to the plants of 
Standard Oil Company of Ohio located 
at Cleveland, Toledo and Latonia, Ken- 
tucky, the latter plant being operated 
by Latonia Refining Company, a whol- 
ly owned subsidiary. 


The Solar plant has a rated capacity 
of 18,000 barrels daily, but has been op- 
erated at only a fraction of its capacity 
during the past year. The plant equip- 
ment includes Cross and Burton crack- 
ing units with total rated capacity of 
8000 barrels daily. A lube plant in con- 
nection has been idle for some time. 


The announcement further states that 
within 60 days the plant will be in a 
position to refine 1000 barrels daily of 
crude from the old Lima field, which 
has not had a regular outlet recently. 
The plant will also refine 6000 barrels 
daily of crude brought from Illinois 
fields. 





A new still has been installed at the 
Berthoud Refinery southwest of Ber- 
thoud, Colorado, to accommodate the 
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output from the new Raddatz-Travis 
Syndicate’s well recently completed just 
across the road from the plant. Weil is 
estimated to be good for about 25 
barrels per day with 1,000,000 feet of 
natural gas. 


British American Oil Company’s re- 
finery at Montreal is now operating on 
oil brought by this company’s own 
tankers from its producing wells in the 
East Texas fields. The plant’s prod- 
ucts are marketed in Quebec and other 
sections of Eastern Canada. 


v OPERATING Vv 


Humble Oil & Refining Company is 
now operating its 5,000,000 cubic foot 


capacity natural gasoline plant at Kil- 
gore, East Texas area, and expects to 
complete shortly its 10,000,000 cubic 
foot daily capacity plant in the London 
area of Rusk County, East Texas. Both 
plants are located on large blocks of 
acreage owned by the company in the 
East Texas field. 


Although the Kilgore plant has a 





does 


YOUR EDGER 


have a 


“eorrosion account’? 


If your books could carry an item- 
ized account of what corrosion of 
valves costs you in handling acids and 
acid sludges, it would be more ap- 
parent what a major item of expense 
it is. There is not only the cost of 
the valves but the labor cost of re- 
placement. 


In a number of refineries this ex- 
pense is saved by Duriron Corrosion- 











The Duriron-Nordstrom Lubricated 
Plug Valve combines acid-resisting 
SS with well-known internal 
ubricating features. 





resistant Valves. Duriron Valves are 
ready for work on unloading lines— 
at the concentrator—on sludge acid 
transfer lines—at the treating plant. 
They stand up for years, under vary- 
ing concentrations and temperatures, 
against the attacks of both acids and 
grit. 

Write us for suggestions as to the 
type of Duriron Valve best fitted for 
your needs. 


THE DURIRON CO., 
412 N. Findlay Street, 
DAYTON, OHIO 


INC, 


\ Corrosion-resistant Duriron Y 
Valves give full opening and 
nearly straight flow and are 
free from sticking and scor- 
ing. Largely in demand for 
acid service. 


DURIRON 
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rated capacity of 5,000,000 cubic feet 
daily, it has a much greater potential 
capacity; and the London plant also 
will have a much larger potential ca- 
pacity. 

These plants, in addition to provid- 
ing raw natural gasoline recovery, will 
be employed to repressure the surround- 
ing area. (Ref. & N.G.M. October 
issue, page 131.) 


Mountain States Refining Company, 
Orchard, Colorado, has completed and 
is operating its 300-barrel skimming 
plant, the first to process crude from 
the recently discovered Greasewood 
Flats field. Gasoline from the plant will 
be sold locally to dealers in north- 
eastern Colorado. 


Orange County Refining Company 
has increased operations at its small re- 
finery near Newport Beach, California, 
and will require most of the heavy oil 
produced in the old Newport Beach 
field for the manufacture of asphalt. 
Much of the oil used in the past has 
been secured from the Huntington 


Beach field. 


Palisades Refining Company is op- 
erating the plant originally built by 
Rotary Process Refining Company near 
Los Angeles, but straight run methods 
are being used instead of the rotary 
process. 


Peninsular Oil Company, Catawba 
Island, near Port Clinton, Ohio, has 
started manufacture of gasoline. Crude 
is provided by 11 wells owned by the 
company nearby. Officials claim ca- 
pacity of 25 barrels daily, which is to 
be sold locally. The plant has storage 
for 2000 gallons of gasoline, 2000 gal- 
lons of fuel oil and 1000 gallons of 
kerosene. 


Petroleum Refractionating Corpora- 
tion No. 2, which is a subsidiary of 
Danciger Oil & Refining Company, 
with headquarters at Fort Worth, com- 
pleted construction work on its 10,000- 
barrel crude refinery in the East Texas 
field late in October, but no date has 
been set for the starting of operations 
because of rigid enforcement of pro- 
ration in the field having interferred 
with the plant’s expected crude supply. 
This plant was erected by Bell Oil & 
Gas Company, Tulsa, on a cost plus 
basis, and the latter will have charge of 
marketing all réfined products. 


a = pe ee 


Oo — 





» 1931 


feet 
ntial 
also 
1 ca- 


ovid- 
, will 
yund- 
tober 


pany, 
1 and 


ming 
from 
wood 
t will 
orth- 


ipany 
ill re- 
ornia, 
ry oil 
3each 
phalt. 
t has 
ngton 


S oOp- 
It by 
r near 
thods 


‘otary 


tawba 
», has 
Crude 


n Ca- 

is to 
orage 
0 gal- 


ns of 


rpora- 
ry of 
pany, 
, com- 
0,000- 
Texas 
te has 
ations 
f pro- 
ferred 
supply. 
Oil & 
t plus 
ree of 








New Equipment for the Modern Plant 








All-Steel Ship Loading Hose 
HAMER OIL TOOL COMPANY, LTD. 


The Thrift Corporation, Houston, ex- 
clusive distributors outside of California 
for Hamer Oil Tool Company, Ltd., prod- 
ucts, has recently started marketing the 
new Hamer all-steel hose for loading 
and unloading tankers of crude oil, kero- 
sene, gasoline, or for fueling ships at ter- 
minals. Manufacture and introduction of 
the all-steel hose for terminal loading re- 
sults from the demand for equipment to 
more rapidly handle oil and which would 
better withstand wear from both high 
pressure and chemical reaction. 





Hamer Six-Inch Unloading Hose 


The all-stee! loading and unloading hose 
now being commonly installed along Gulf 
ports by oil companies consists of the 
flexible Hamer 90-degree joint with 
lengths of Naylor spiral welded light 
weight six-inch pipe which weighs 91% 
pounds per foot. The flexible joints al- 
low the hose to swivel in all directions, 
even making complete U-turns. The light 
weight pipe allows ease of handling and 
ortability. The joints are equipped with 
our ball bearing roller points and are 
packed with an oil resisting insert which 
holds pressure and fluid up to 750 pounds 
per square inch, the inserts being specially 
manufactured for this purpose. 

[he hose has been tested on the job in 
m:ny cases to the above mentioned pres- 
Sire on high gravity gasoline without 
le:ks, thus eliminating a common fire 
havard at the terminal point. 


ee 


- 





The swivel effects of the joints is de- 
signed to eliminate strain put on the pipe 
sections and swivel joints prevents bind- 
ing or twisting of the hose at any angle. 
The 90-degree swivel joints permits the 
hose to be folded as a jackknife, taking 
up little space when not in use, and mak- 
ing it easily transported: 

The hose can be made in any desired 
length by adding additional joints and 
lengths of pipe, and can be placed in close 
quarters to meet any required bend or 
angle. The average pipe length is six 
feet. While six-inch and eight-inch are 
the popular sizes, the Hamer joints are 
available in any size required. 

All joints carry Alemite fittings for 
outside lubrication. All joints are made 
of Chrome nickel steel, accurately ma- 
chined. The joints are furnished flanged 
on one end for connection to the boat 
and dock terminal riser. 

More detailed information on this new 
hose is available by writing The Thrift 
Corporation, 953 Merchants & Manufac- 
turers Building, Houston, Texas. 


Steel Needle Valves 
LUNKENHEIMER COMPANY 


Lunkenheimer Company, Cincinnati, 
recently placed on the market two steel 
needle valves for higher pressure gas 


or liquid service, designed to give ac- 
curate throttling and regulation at pres- 
sures up to 3000 pounds at 150°F. 

The construction is heavy, with extra 
long pipe threads, rendering them prac- 
ticable for use on orifice meters and 
other high pressure instrument lines. 

The valves shown herewith are iden- 
tical in design, with steel body, hub, 
stem, stuffing box and gland. Figure 
1728 has bar steel body and is Parker- 
ized. Figure 1730 is made of stainless 
steel and is intended for use in locali- 
ties where corrosive fumes are present 
in the atmosphere. 

Complete information on these two 
valves may be obtained by writing 
Lunkenheimer Company, Cincinnati, 


Ohio. 


Welding Fittings 
MIDWEST PIPING AND SUPPLY 
COMPANY, INC. 


Midwest Piping and Supply Company, 
Inc., St. Louis, has announced a line of 
welding fittings which differ in many re- 
spects from the conventional fittings on 
the market, according to the manufac- 
turers. 

The welding ells, made in 45 and 90 
degree types, stress dimensional accuracy 
and uniformity. Taggents on the ellis are 
designed to reduce time and cost of in- 
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Close Hook up T 


preciate the 


MJL Flow Indicator 


Immediate, accurate knowledge of process flow, eco- 
nomically obtained, is vitally necessary in all Refineries 
under present conditions. With the M. J. L. Flow In- 
dicator you read flow of gases, water, oils, air, steam 
or chemicals directly in their proper units—no charts 
to figure ...Cost much lower than recording meters. 


INSTANT 
KNOWLEDGE 


OF YOUR FLOW CONDITIONS 





ts R te Hook up Type permits. 





ype m 
directly on the flow line, handy 
to control valve. Operators ap- 


mounting Indicator at any con- 
venient distance from the pipe 
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tells how ... 


MOREY & JONES, Ltd. 


Manufacturing Engineers 


921 So. Hemlock Street 
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STEBM-OIL 
CHEMICALS 




















Over 83 carloads of piping in a recent 
refinery installation by this company (of 
which the illustration shows a part) com- 
pleted with exacting accuracy ... the 
result of specialized ability and exper- 
ience. Design, fabrication, installation— 

















A Modern 
Publishing Establishment ~, 


Our equipment is especially adapted to the pub- 
lishing of books on petroleum, oil field supply 
catalogues, oil company house organs, booklets, ete. 


Give us an opportunity to figure on your next printing job. 


@e Gulf Publishing Company 


3301 Buffalo Drive, Houston, Texas 
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stallation, a quarter-inch of tangent be- 
ing provided for each diameter inch of 
the pipe. Each ell is made from one 
piece of plate. 

Midwest heads have an ellipsoidal form 
to reduce the unit stress in the metal. 
The design of them is such that the cir- 
cumferential weld to the pipe is entirely 
in tension as a result of the long tangent 











Midwest Welding Fittings 
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of the heads. Ends of the heads are bev- 
eled 45 degrees for butt welding. 

Welding sleeves in the Midwest line 
are used to reinforce a butt weld between 
two pieces of pipe. It helps relieve the 
butt weld of bending and tensile stress. 
The transverse recess in the sleeve per- 
mits its application over the conventional 
line weld. 

The saddle fitting is for reinforcing the 
junction of the neck and body of a weld- 
ed header and relieving it of much of the 
tensile, bending and shearing stress to 
which the junction is submitted. 

Complete information on these fittings 
may be obtained by writing Midwest Pip- 
ing and Supply Company, 1450 South Sec- 
ond Street, St. Louis, Missouri. 


Non-Recording Pressure 


Control 


NEILAN COMPANY, LIMITED 
Neilan Company, Limited, Los An- 
geles, has announced a simplified, non- 
recording, pressure control instrument 
effective within the range of 0 to 5000 
pounds. 





Netlan Pressure Control 


The controller has been simplified in 
design so that the average plant op- 
erator can easily adjust or repair it, ac- 
cording to the manufacturers. It em- 
bodies such advanced features as the 
compound pilot valve and sliding wedge 
actuating block. The case and many 
parts are made of duralumin; and cer- 
tain internal working parts are tooled 
out of stainless steel. 

A complete description of the non- 
recording control instrument may be 
obtained by writing Neilan Company, 
Limited, 641 Santa Fe Avenue, Los 
Angeles, California. 


Indoor Lighting Control 


Relay 
GENERAL ELECTRIC COMPANY 


General Electric Company announces 
the CR7505-D3 indoor lighting control re- 
lay designed to meet indoor demand for 
levice to turn artificial lights on and off 
automatically within a room or building 
depending upon the light intensity. 

Photoelectric and pliotron tubes are 
used. The auxiliary equipment includes 
Wo potentiometers which can be adjusted 
from the front of the enclosing case, a 
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Heavy Duty Expanders for 
Still Tubes 






Tools for the Oil 
Industries 


Hydraulic Pressure Pumps, 8000 pounds 
Tube Expanders for Cracking Still Tubes 
Hydraulic Pressure Pumps, 2000 pounds 
Tube Expanders for Condenser Tubes 
Hydraulic Pressure Pumps, 500 pounds 
Tube Expanders for Steam Boilers 
Screw Punches for Structural Shapes 
Tube Expanders for Pipe Work 
Screw Punches for Plate Work 
Flaring Tools for Still Tubes 
Beading Tools for Still Tubes 
Hydraulic Jacks 

Hydraulic Punches 


A. L. HENDERER’S 
SONS 
Wilmington, Del. 


Established 1870 
Expanders since 1884 

















Short Flame Gas Burners 





Burn Rectifying Column Vapors 
and Still Gases 


WITH A SHORT FLAME 
Without Excess Air 


Over Six Thousand John Zink Burners in Use 


JOHN ZINK COMPANY 


Oklahoma Natural Gas Building—Phone 4-9838 
TULSA, OKLAHOMA | 
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EXPLOSION -PROOF 


MIXERS 


Hy-Speed Portable Electric Mixers 
are the most efficient machines 
manufactured for blending, com- 
pounding, mixing or agitating all 
oils and Tiquid chemicals. 
They clamp to any tank or vat in 
oe | \ one minute an produce a more 
ae | thorough, rapid mix... . more 
ae Wy economically than by any other 
process. Capacities from five to 
50,000 gallons. 
Write for your copy of 
«The Hy-Speed Age» 
...+ the Solution of your 
Mixing Problems. 


ALSOP 


ENGINEERING 


COMPANY 
47 West 63rd St. 
New York City 


sop EN i‘, 


For mixing 


LUBRICATING OILS 
LIME AND OIL 
FULLER’S EARTH & OIL 
ALL LIQUID CHEMICALS 


vvvvvvvvG@vvvv 
— 
Let PULMOSAN Solve 
Your Satety Problems! 


Pulmosan Hose Mask No. 1 


Designed ‘for use in confined 
quarters, such as tank cars, 
manholes, etc., where funnel 
may be extended to a source of 
fresh air. Outfit consists of face 
mask with 25-ft. non-collapsible, 
kink-less, l-inch hose, with con- 
necting pad, hook and funnel— 
all contained in neat, sturdy 
carrying case. .The coupon 
brings detailed information and 
interesting prices on this, and 
other types. 








Pulm osan 


HOSE MASK 
fem | 














‘ 

PULMOSAN SAFETY EQUIPMENT CORP., 
! 176 Johnson St., Brooklyn, N. Y. | 
Gentlemen: Kindly send full information on your (please check) t 
| C) Pulmosan Hose Masks C) Pulmosan Respirators } 
| (C) Non-sparking Tools C) Asbestos Outfits | 
| eT eUNEPCE EN EE LARD OE ORME W aln'Gs 6 0:b's6 wale Lee oc ko accobe ekki ceubonvdovice | 
a cry ! 
1 -_ -_— —_— - _— _— — -_ _ -_ -_ -_ — ! 
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Lighting Control Relay 


One of the potentiometers, marked “in- 
tensity,” is for adjusting the equipment 
to turn on the artificial illumination at a 
predetermined intensity of light within the 
room or building. The other potentio- 
meter, marked “intensity,” is for adjust- 
ing the equipment to compensate for the 
additional illumination which will fall on 
the photoelectric tube when the artificial 
lights are turned on. 

Operation is as follows: If the poten- 
tiometers are set at the proper position 
then, when the room or building light in- 
tensity decreases to that corresponding to 
the setting of the “intensity” potentio- 
meter, the equipment will operate to turn 
on the artificial light. 

General Electric Company’s home office 
detailed information on the operation of 
this lighting control relay upon request. 
at Schenectady, New York, will furnish 


Still Hose Coupling 
DIXON VALVE & COUPLING CO. 


Dixon Valve & Coupling Company 
of Philadelphia, announces the “Dixon” 
still hose coupling designed to meet all 
still hose requirements. 

Being a boltless coupling of the com- 
pression type, it is compact and wien 
sleeve is screwed up on the Stem ‘he 
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sensitive relay, and a. normally open con- 
tactor with _two._ insulated, single-pole 
interlocks, There are also included the 





iror 
ers 
this 


gear 
driv 
bear 
and 
spee 
fere 
tain 
the 

the 

gear 
one 
to 1 
diff. 
one- 
gear 
Cha 
whil 
load 





n- 
yle 
he 








NOVEMBER, 1931 
















A Gulf Publishing Company Publication 































three internal segments compress the 
hose and make a tight leakage connec- 
tion. 

Ass an extra precaution to prevent 
any possibility of the coupling or clean- 
er blowing off while in the tube, the 
end of the spiral wire winding on hose, 
as shown in_ illustration above, is 
threaded through one of the segments 
and then bent back. 


iis = 


Dixon Hose Coupling 


This coupling is made of malleable 
iron and furnished in sizes three-quart- 
ers and-one-inch. Patent is pending on 
this coupling. 


Two-Speed Worm Gear 


Reducer 
GEARS AND FORGINGS, INC. 


Gears and Forgings, Incorporated, 
Cleveland, recently introduced a two-speed 
worm gear reduction unit, designed for 
either horizontal or vertical drives of % 
H.P. and up where two speeds are re- 
quired. This type of speed reducer is 
manufactured integral with motor or as 
a separate reduction unit,.in speed reduc- 
tion ratios ranging from 4:1 to 150:1, 
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lwo-Speed Worm Gear Reducer 








61 Bro® 
The unit consists of a worm and worm 
gear and a set of differential gears, the 
driving shafts and their Timken roller 
bearings all enclosed in a sturdy leakproof 
and dustproof cast housing. The two 


speeds are obtained by means of the dif- Cc on 
ferential gearing. The high speed is ob- ‘ 

tained by moving the small hand lever to 

the right. This locks the differential to ARMAD for lA neEVS 

the low speed shaft on which the worm 

gear and differential gearing rotates as D 


Si unite. Maweneeit: at tien SaiekAieae esign of Complete Wax Plants—Absorption and 


ithe left locks the -ellle wane: ob ile Compression Refrigerating Machines—Wax Dis- 


differential preventing its rotation. Thus ~~ os =. tillate Chilling Machines—High Pressure Filter 
one-half of the revolutions of the worm Bulletin Presses—Paraffine Wax Sweaters — Heat 
gear are imparted to the slow speed shaft. Exchangers and other Refinery Equipment. 


Chanze of output speed can be made 


wile the unit is in operation under full CARBONDALE MACHINE COMPANY, CARBONDALE, PA. 


, New York Los Angeles Buffalo Chicago Pittsburgh Tulsa Kansas City Philadelphia Boston 
The worm gear of this speed reducer 















The Size of the Stream is 
Governed by the Nozzle... 


No more water can leave a hose, regardless of its size, 
than will go through the nozzle. 

Likewise, a big cumbersome bucket or float trap, re- 
gardless of its pipe connection, cannot discharge any more 
condensation than will pass through its pinhole discharge 
orifice. 

The Sarco Thermostatic Steam Trap, although only one- 
third the size of mechanical traps, discharges condensa- 
tion as fast and as long as it forms. Why pay three times 
as much for a large trap when a Sarco will do the same 
work? 

Sarco Steam Trap saves in installation cost too. It is no 
larger than a street ell and it can be screwed right into 
the pipe line. That saves building a platform or digging 
a pit. 

Self-adjusting for all pressures up to a 100 Ibs. More 
than a million sold. 

Write to-day for booklet S-95 and a free trial. 


SARCO CO., INC. 


183 MADISON AVE. NEW YORK, N. Y. 
Branches in Principal Cities 
Sarco Canada Limited 
Federal Bidg., Toronto, Ont., Canada. 
Walker, Crosweller & Co., London, S. E. 1 


SARCO STEAM TRAP 











The Spiral Motion Is the Trick 


That’s why Hood’s Chemico Spiral 
Packing Rings have been selected by so 
many engineers. The center hole pre- 
vents choking and clogging. 

Made of acid-resisting shale—practi- 
cally indestructible. 

Used by all big producers because of 
the intensive movements. 







Samples on request 


B. MIFFLIN HOOD CO., DAISY, TENN. 
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is chilled nickel bronze; its shaft is 
S. A. E. 3145 steel. For the worm, 
which is forged integral with its shaft 
and hardened and ground, S. A. E. 2315 
steel is used. All the gears in the differ- 
ential are of heat treated alloy steel. 
Running in a bath of oil, the gears re- 
ceive lubrication. A plug is provided in 
the housing for determining if proper 
oil level is maintained. 

Complete information. on. the speed 
reducer may be obtained by writing 
Gears and _ Forgings, Incorporated, 
Cleveland, Ohio. 


Insulation Support 
AMERICAN DISTRICT STEAM CO. 


American District Steam Company, 
North Tonawanda, New York, has de- 
signed a new insulation support which 
permanently holds pipe covering con- 
centric with the pipe. 

In explaining the features of the new 
support, the company explains that 
with this insulation support the pipe 
covering is cradled in wide brass bands. 
Each band is hung from a saddle which 
passes through the insulation and rests 
directly on the upper surface of the 
pipe. This method of support keeps the 
insulation concentric with the pipe— 
and maximum insulating efficiency is 
permanently maintained. 

Complete details on the insulation 
supports may be obtained by writing 
American District Steam Company, 
North Tonowanda, New York. 


Dismounting Press 
CURTIS AND SMITH MFG. CORP. 


Curtis and Smith Manufacturing Cor- 
poration, Newark, has announced a dis- 
mounting press designed to remove 
with ease any Timken or other anti- 
friction bearing without damaging the 
bearing or the shaft. The press also 
removes gears, spirals, pulleys, discs, 
collars and bushings. 

The manufacturer has published a 
bulletin which shows all details of the 
press complete, cross section views, de- 
signs of chucks, adapters, and bases, 
and set-ups for dismounting all kinds 
of bearings, gears, worms, and shaft- 
mounted units. A copy of the bulletin 
may be obtained by writing Curtis and 
Smith Manufacturing Corporation, 245 
South Street, Newark, New Jersey. 





International Stacey Corporation, 
Columbus, Ohio, and Wheeling Steel 
Corporation, Wheeling, West Virginia, 
have confirmed arrangements whereby 
world-wide distribution of Wheeling 
tubular goods will be made by Interna- 
tional Derrick & Equipment division 
of the former company. 

Natural and artificial gas utility com- 
panies will be supplied through the 
sales organization of Stacey gas com- 
struction division of International 
Stacey Corporation. 
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Now 
Available 
in Five 
Distinct 
Models 











M-S-A 
HOSE MASKS 














Greatly Improved M-S-A HOSE M 


cAt No Increase in Prices 
Afford wearer Complete Protection in Poisonous Gases and Oxygen 


Deficient Atmospheres. Widely used for entering and working in 
Tank Cars, Oil Tanks, Shipholds, Gas Holders, Sewers, Etc. 


Bulletin No. 66 Gives Complete Information 
SEND FOR COPIES 








»:) Applian ces Co. 





Aine Safety CS 
Braddock. Thomas and Meade Sts., Pittsburgh, Pa. 


"EVERYTHING FOR MINE AND INDUSTRIAL SAFETY” 













ASKS 











American 
Petroleum 


Refining 


By H. S. BELL, C. E. 


Every detail of Amer- 
ican refinery practice— 
the most up-to-date de- 
velopments as well as 
the standard methods— 
are fully covered in this 
book. Vapor phase 
cracking, the produc- 
tion of high compres- 
sion gasoline, the devel- 
opment of modern pipe 
stills, the use of Diesel 
engines in oil pumping, 
and hundreds of other 
subjects of equal in- 
terest and importance, 
are discussed, covering 
in full every detail of 
oil refinery operation, 
engineering, and _ de- 


Sign. 


630 pages, Buckram, 6x9, illustrated Postpaid $6.00 
Send Order to 
THE GULF PUBLISHING CO., 
P. O. Box 1307, Houston, Texas 
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EVERY dollar saved in production costs means a 
dollar added to profits. Above is the forward flange 
of a “Stainless” steam condenser made by the Alloy 
Welding and Manufacturing Co., Pittsburgh, Pa. It 
contains 6,000 tubes and weighs 20 tons. @ In oil 
handling equipment, Stainless Steel, because of its 
corrosion-resistance and strength, offers three dis- 
tinct advantages. It lowers operating expenses, it 
reduces the danger of accidents and it gives you 
longer dependable service per dollar of cost than 
any practical competitor. @ Genuine Stainless Steel 
is manufactured only under the patents of American 
Stainless Steel Company, Commonwealth Building, 
Pittsburgh, Pennsylvania. Write for our new bcoklet. 


STAINLESS STEEL 
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American Meter Company has acquired Re- 
liance Manufacturing Company and Reliance 
Iron Works of Alhambra, California. A new 
company is being formed under the name of 
Reliance Regulator Corporation to conduct 
these properties. The management of the for- 
mer Reliance interests will be retained intact 
and no changes in the present personnel of the 
regulator division are being contemplated. It 
is certain that Walter M. Thompson, president, 
and other directors of the former companies, 
will be elected to the board of Reliance Regu- 
lator Corporation, as well as the additional 
members who will represent the new interests. 


American Meter Company manufactures a 
complete line of displacement meters, orifice 
meters, rate volume controllers, as well as gas 
and meter testing apparatus for the gas and 
oil industries. The company is now in a posi- 
tion, through Reliance Regulator Corporation, 
to add to its specialization in gas measurement 
the problems relating to gas regulation, which, 
with the growth in semi-high pressure distribu- 
tion, have become more and more closely re- 
lated. 


Anchor Post Fence Company announecs re- 
moval of Houston offices and warehouse to 733 
Merchants and Manufacturers building, No. 1 
Main Street, Houston, Texas. 


Bailey Meter Company has established two 
new sales engineering offices in southern cities: 


M. J. McWhorter has been placed in charge 
of an office at 1708 Euclid Avenue, Charlotte, 
North Carolina; and J. H. Whittlesey has been 
placed in charge of an office at 3201 Carlisle 
Road, Birmingham, Alabama. 


Bush-Sulzer Brothers Diesel Engine Com- 
pany is running on test beds at the St. Louis 
factory this month two new types of Diesel 
engines which represent outstanding develop- 
ments. One of the engines being tested is the 
world’s largest airless injection cylinder Diesel, 
with a bore of 30 inches and a stroke of 42 
inches, giving a gross horsepower of 4000 in 
the six cylinders. The other is the world’s 
largest two cycle trunk piston Diesel, also fitted 
with airless injection, having in 10 cylinders a 
gross horsepower of 3300. 


S. R. Dresser Manufacturing Company, Brad- 
ford, has announced the formation of Dresser 
Manufacturing Company, Ltd., Toronto, On- 
tario. D. B. McWilliams has been made direc- 
tor in charge of sales for the new company and 
maintains headquarters at 32 Front Street West, 
Toronto. 


International-Stacey Corporation with head- 
quarters at Columbus, Ohio, has purchased all 
the stock of Stacey Manufacturing Company of 


Cincinnati. The concern just purchased and 











Roto Combination Head and 
Universal Joint. 





ROTO TUBE CLEANERS 
built for Oil Still Tubes, 3” I. D. and up 





THE ROTO COMPANY 


Sussex Avenue and Newark St., Newark, N. J. 


Roto Special 6-way Drill Head and 


Universal Joint. 











Stacey Brothers Gas Construction Company, al- 
ready owned by International-Stacey Corpora- 
tion, will be operated as a unit under the namie 
of Stacey gas construction division of Inter- 
national-Stacey Corporation. 

The Cincinnati group will be under Colonel 
Carmi Thompson, president; A. A. Renshaw, 
vice-president; H. M. Runkle, secretary and 
treasurer and E. J. Baechle, assistant secretary 
and treasurer. The management will be directed 
from the executive offices in Columbus. 


The Cincinnati unit will manufacture its line 
of Telescopic gas holders, high pressure Bullet 
gas holders, purifiers, stacks, tanks, penstocks 
as well as the new Stacey-Klonne dry seal gas 
holder. 


International Stacey Corporation was formed 
recently through merger of International Der- 
rick and Equipment Company and Stacey Engi- 
neering Company.- The reorganization included 
P. H. ‘&- F. M.* Roots Company and Conners- 
ville Blower Company, Inc,, of Connersville, 
Indiana, Wilbraham-Green Blower Company of 
Pottstown, Pennsylvania, and Stacey Brothers 
Gas Construction Company. Entrance of Stacey 
Manufacturing Company into the organization 
completes the properties of International-Stacey 
Corporation, which has plants in Columbus and 
Marietta, Ohio; Beaumont, Texas, and Tor- 
rence, California. 


Page Steel and Wire Company is opéning a 
southeastern district sales office with headquar- 
ters at 1520 Healey Building, Atlanta, Georgia. 
This new office will be in charge of R. J. 
Teeple, who will have charge of distribution of 
all Page products in the southeastern district. 
These products will include various types of 
woven wire fence, wrought iron fence, welding 
wire, highway guard and general wire products. 

The company is an ‘associate of Amercan 
Chain Company, 
Connecticut. 


Incorporated. © Bridgeport, 


Petroleum Engineering Service, Inc., Tower 
Petroleum Building, Dallas, Texas, has been 
organized by Allen M. Peairs and E. Geppelt, 
Jr. Officers of the new company include E. 
Geppelt, Jr., consultant engineer, 
president; A. M. Peairs, secretary-treasurer, 
formerly with Foster Wheeler Corporation, and 
Robert T. Meador, Meador & Meador, law firm, 
Dallas, vice president. 


formerly 


Republic Steel Corporation has appointed 
George E. Totten manager of sales of the tin 
plate division with headquarters in the general 
offices of the corporation in Youngstown, Ohio, 
according to an announcement by N. J. Clarke, 
vice president in charge of sales. 


Union Chain & Manufacturing Company, 
Sandusky, Ohio, has recently appointed C. H. 
Upson 1012 Traction building, Cincinnati, Ohio, 
representative in that territory. 


Henry Vogt\ Machine Company, Louisville, 
Kentucky, announced early in October that 
Melvin Sack, formerly connected with C. H. 
Wheeler Manufacturing Company, Philadelhia, 
had assumed charge of the former’s department 
of heat exchanger design. 
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E. L. MacBia1n 


E. L. MacBlain, refinery engineer for Read- 
ing-Pratt & Cady Company, Inc., is now located 
at 1112 Fair Building, Fort Worth, Texas. Mr. 
MacBlain brings to his new work a broad ex- 
perience in the petroleum 
to his present connection, 


industry. Previous 
he was associated for 
nine years with Humble Oil & Refining Com 
pany. 

Electric and Manufacturing 
appointed Ralph Leavenworth 
general advertising manager with headquarters 
at East Pittsburgh, Pennsylvania. 


Westinghouse 
Company has 
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Apex Regulator Company, Marshalltown, a 
Fisher Company, re- 
cently issued a series of bulletins describing its 


subsidiary of Governor 


products. 

and numbers of the bulletins follow: 
Bulletin No. 205X, A.S.M.E. Standard Pressure 
Relief Valve; Bulletin No. 320X, Ammonia 
Back Pressure or Relief Valve for Liquid Level 
Controlled Evaporators or Expansion Coils; 
Bulletin No. 305X, Pressure Control or Con- 
densing Water Regulator for Water-Cooled con- 
densers on Refrigeration Systems; Bulletin No. 
210X, Direct Flow Relief Valve with Bottom 


Titles 


Discharge for Non-Corrosive Fluids; Bulletin 
No. 315X, Automatic Ammonia Expansion 
Valves for Commercial Refrigerating Systems; 


Bulletin No. 410X, Combination Pressure and 
Vacuum Relief Valve for Gasoline and Other 
Oil Storage Tanks. 

Copies of any or all of the above bulletins 
may be obtained by writing Apex Regulator 
Company, Marshalltown, Iowa. 


Babcock & Wilcox Company, New York, re- 
cently issued a bulletin describing a forged steel 
return bend type of economizer which provides 
a high rate of heat transfer with a remarkable 
freedom from expansion strains. 

All details of the economizer, such as return 
bends, headers, tubes and casing, are fully de- 
Scrited and illustrated by photographs and 
dray ngs. 

A copy of the bulletin may be obtained by 
Writing Babcock & Wilcox Company, 85 Liberty 
Street, New York City. 
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W. N. BEST ne Pressure 
Oil Burner 





COMPRESSED ain 
OR ORY STEAM 


are 


On OF TAR 


W. N. BEST CORPORATION 


Engineers and Manufacturers Since 1890 
295 Fifth Avenue, New York City 


W. N. BEST Oil Burners 


Write for catalogs. 
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dependable, efficient, economical, 
non-clogging atomizers of fuel oils, 
tars, acid sludges and still bottoms. 





















Making 
Newark 


Wire 
Cloth 


Muck special machinery of our 
own development has been neces- 
in order to 
world’s finest wire cloth — 400 
mesh, 160,000 square openings per 
square inch—and in order to be 
the first to produce spirally woven 
double surface metallic filter cloth; 


sary 


cornerless testing 
filter cloth; ete. 


Expense has never been spared 
for machinery which turns out the 
highest quality product that we can 
produce, based on more than 50 
years of experience exclusively in 


this specialty. 
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We make wire cloth and wire 
cloth products for ALL industries. 
All weaves. All meshes. All lengths. 
All widths. Of all malleable metals. 


When in Newark or vicinity we 
will be happy to have you drop in 
and inspect our new plant. We 
show you 


how well 
to serve you. 


These machines are for our cus- 
tomers—not for us—and that is 
why we would like to show you the 


machines we built for you. 


NEWARK WIRE CLOTH CO. 


364-378 Verona 


Ave. 


Newark, N. J. 


West Coast Representative: The Pacific Metals Co., Ltd., Los Angeles and San Francisco, Cal. 


FILL IN, TEAR OFF, AND MAIL THIS COUPON 


me er ame cen cate me om pe TT fect 


Newark Wire Cloth Co. 


364-378 Verona Ave., 
Newark, N. J. 


Without obligating us 
in any way please send 
a_copy of your Catalog 


No. 26. We are inter 
ested in the following: 
The “Newark” Cor 


— Testing Sieve 


—A -M. and 
S. Standard; 


C) The finest wire cloth 
world — 400 
mesh—160,000 square 
openings per sq. in.; 
O “Newark” Metallic 


in the 


Filter Cloth’; 


and Copper 


Fine Phosphor Bronze Wire 


[] Gasketed Metallic [J Market Grade Brass 
Filter Cloth Wire Cloth; 

C) Double Geinwes O Exts 
Heavy Steel Wire Clo 
Screen oO English Picker Cloth; 


(J Renewable Bottom Strainers. 


| 
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O Contrifaual Cloths ; CJ Foundry Riddles ; 
> ( Steel Wire Cloth; C] Paint Sifters; 
C) Bolting Cloths; 
- (1 Bran Duster Wire 
Cloth ; PEBOIE 3» oe a doo & 
0) Dutch Cloths; 
0 Tinned Milled Screen Firm . ........ 
Cloth; 
C) Washer Wires; eee 
1) Brass, Copper and 
Bronze Cloth; CAN os 5 epee 
Ol Coal and Sand 
Screens; on ” Neagenrie iat 
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It keeps the DISCHARGE 


FROM COMPRESSOR 


ae CONSTANT 


When discharge pressure 
rises, suction is throttled. 























Thus discharge pressure 
cannot exceed a_ fixed 
point. 

Built especially for this 
service, the C-F Throttling 
Regulator is entirely de- 
pendable in uniformity of 


THROTTLING action. With performance 
REGULATOR always punctual as well as 


One of 40 regulators pro- ~ cohptheseermsaline ——— ideal 
duced with skill and care by compressor operating con- 





th i ene P 

pon ee, of A ey ditions insofar as constant 
C-F products, in range and discharge control is any 
applications, encompass all 

practical requirements. factor. 


The Chaplin-Fulton Mfg. Company 


Organized 1884—Oldest Builders of Gas Regulators in the Country. Built in all 
Sizes, from 1 inch to 24 inches; for all Service. 1 oz. up to 
2,000 Ibs. Pressure to Square Inch. 
28-40 Penn Avenue Pittsburgh, Pa. 


Representatives: 


Westcott & Greis, Inc. Jno. W. Crawford 
Sales Service: Dallas—Los Angeles—Tulsa Sales Engineers: 1855 Industrial St., Los Angeles 
or Any Jobber 






















































The City Sleeps.... 


and you sleep like an innocent child when you stop at 
Hotel Harrison, Chicago's newest and finest down- 
town hotel. 

In the center of Chicagos famous hotel dis- 
trict just off Michigan Boulevard. 

Every room with private bath or shower, Radio 
loud speaker, circulating ice water— these and count- 
less other luxuries are yours at only — 


SINGLE $25%¢. §39° with BaTH 
NO HIGHER 


Twin-Bed Rooms — #4350 — #590 
HARRISON PARKING GARAGE IN DIRECT CONNECTION 


“HARRISON 


HARRISON STREET NEAR MICHIGAN AVENUE 


FRED J. BUTZ ANDREW C.WEISBURG 
Monoger Proprietor 


ILLUSTRATED FOLDER SENT ON REQUEST 
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Babcock & Wilcox Company, New York, re- 
cently issued a bulletin describing a line of 
chain grate stokers and picturing their applica- 
tion to various types of boilers. Copies of the 
publication may be obtained by writing Bab- 
cock & Wilcox Company, 85 Liberty Street, 
New York City. 


Brown Instrument Company, Philadelphia, re- 
cently issued Catalog 2002, featuring latest de- 
velopments in the company’s line of electric 
flow meters operating on the induction bridge 
principle. 

A copy of the catalog may be obtained by 
writing Brown Instrument Company, Phila- 
delphia. 


Clark Brothers Company, Olean, recently is- 
sued Bulletin No. 200-48 describing the com- 
pany’s line of natural gas engines for the pro- 
duction and refining branches of the oil in- 
dustry. Clark Z series engines, those described 
in the bulletin, range from 120 to 240 in brake 
horse power. 

A copy of Bulletin No. 200-48 may be ob- 
tained by writing Clark Brothers Company, 
Olean, New York. 


De Laval Steam Turbine Company, Trenton, 
recently issued Catalog B-2 describing single 
stage, double suction pumps of centrifugal type 
of the horizontally split casing design. Pumps 
described in the catalog are characterized by 
high speed, high efficiencies and the ability to 
work against high heads per stage, according to 
the manufacturing company. 

A copy of Catalog B-2 may be obtained by 
writing De Laval Steam Turbine Company, 
Trenton, New Jersey. 


Elliott Company, Jeannette, Pennsylvania, 
will gladly mail a copy of the new Bulletin 
G-3, entitled ‘Elliott Distillation Equipment,” 
upon request. It is a 16-page bulletin, neatly 
finished in two colors and the many illustra- 
tions published to Elliott design and construc- 
tion are taken either from actual photographs 
or from engineering drawings. It covers frac- 
tionating, condensing and vacuum producing 
equipment for distillation processes, with espe- 
cial reference to the petroleum refining indus- 
try. Products covered include  fractionating 
columns, tubular condensers, heat exchangers, 
steam jet ejectors and barometric condensers. 


Frick Company, Waynesboro, recently pub- 
lished Bulletin No. 208-A devoted to a discus- 
sion and exposition of split-stage low tempera- 
ture refrigeration, a new phase of refrigeration. 

In addition to the above; the bulletin de- 
scribes and illustrates carbon dioxide com- 
pressors, ammonia compressors, layouts of 
freezing plants, and ventiflow unit evaporators. 

Copies of Bulletin No. 208-A may be obtained 
by writing Frick Company, Waynesboro, Penn- 
sylvania. 


McLeod & Henry Company, Troy, has re- 
cently published a 32-page bulletin describing 
its boiler furnace linings, walls and arches made 
of steel mixture refractories. 

This bulletin explains in detail the many dif- 
ferent arrangements of settings for water tube 
and horizontal return tubular boilers, fired by 
oil or by coal with various types of stokers. 
Flat suspended arches for. water ‘tube boilers 
and back combustion chamber arches for 
horizontal return tubular boilers are also fea- 
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KERLOW, 


GRATING PRODUCTS 


Non ~ Slipping 


Square and Triangular Mesh 


Floor Gratings and Stair Steps 


The strongest and lightest 


Bridge and Floor Slabs 


(Monolithic) 


Catalogue and Prices on request. 


KERLOW 


Steel Flooring Company 


222-228 Culver Avenue 
JERSEY CITY, N. J. 


See Telephone book for Representatives 




















Designed for 


“STRAIGHT LINE” 
CHARTS 





MARTIN-DECKER CORP 








PATENT APPLIED FOR 





The Martin-Decker Pulsation Dampener 


Ideal charts from recording gauges for 
compressors, pumps, pressure controllers, 
orifice meters, U tubes, draft gauges, or 
any type of pressure operated devices, are 
possible with the Martin-Decker Pulsation 
Dampener. Vibration of indicating gauge 
pointer is eliminated. 


Standard Gauge Connections. Stainless 
Steel Stem with brass body, or all stain- 
less steel. Reasonably priced. Immediate 
Delivery. 


Unconditionally Guaranteed by the 
Manufacturer 


MARTIN-DECKER 
CORPORATION 


3431 Cherry Avenue, Long Beach Calif. 
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tured, together with various other designs of 
arches for’ furnaces and boiler doors. 

Among the types of furnace walls which are 
described as solid and semi-solid air cooled sec- 
tional walls, veneer walls, and suspended walls, 
with complete explanation of the purposes and 
advantages of each. The bulletin also includes a 
description of other steel mixture products, such 
as blow-off pipe protectors, baffle tiles, fire- 
brick, plain tile, fire cement and repair daub. 

The bulletin is profusely illustrated with 
photographs of installations, diagrams of typical 
settings and two-color wash drawings showing 
applications of the various types of products. 

Copies may be obtained by addressing Mc- 
Leod & Henry Company, Troy, New York, and 
asking for Bulletin 231. 


Republic Steel Corporation, Youngstown, re- 
cently published a 64-page booklet titled ‘The 
Path te Permanence” which give up-to-date in- 
formation on Toncan Copper Molybdenum iron 
sheets and illustrates the various types of in- 
stallations of this corrosion-resisting metal as 
well as several examples of its performance un- 
der severe conditions. 

A copy of the booklet may be obtained by 
writing Republic Steel Corporation, Republic 
Building, Youngstown, Ohio. 


Schutte & Koerting Company, Philadelphia, 
has issued Bulletin 12-H-Supplement 1 describ- 
ing polyplate heat exchangers, surface type 
heat transfer apparatus handling water, oils, 
air, gas steam, and other liquids. 

The outstanding feature of polyplate design 
is the absence of tubes and tube sheets, the 
unit consisting simply of two headers and a 
set of circular plates, fastened together with 
through-bolts. 

A copy of the bulletin may be obtained by 
writing Schutte & Koerting Company, 12 and 
Thompson Streets, Philadelphia. 





STATEMENT OF THE OWNERSHIP, menAeteee, 
CIRCULATION, ETC., REQUIRED BY TH ACT OF 
CONGRESS OF AUGUST 24, 1912 
Of The Refiner and Natural Gasoline Manufacturer 
published monthly at Houston, Texas, for October 1, 

1931. 


State of Texas, County of Harris: ss. 

Before me, a Notary Public in and for the State and 
county aforesaid, personally appeared A. L. Burns, who, 
having been duly sworn according to law, deposes and 
says that he is the Business Manager of The Refiner 
and Natural Gasoline Manufacturer and that the follow- 
ing is, to the best of his knowledge and belief, a true 
statement of the ownership, management (and if a daily 
paper, the circulation), etc., of the aforesaid publica- 
tion for the date shown in the above caption, required 
by the Act of August 24, 1912, embodied in section 
411, Postal Laws and Regulations, printed on the re- 
verse of this form, to wit: 

1. That the names and addresses of the publisher, 
editor, managing editor, and business managers are: 

Publisher: R. L. Dudley, 3238 Huntington Drive, 
Houston, Texas. 

Editorial Director: S. W. Robinson, 5002 Scotland, 
Houston, Texas. 

Editor: Grady Triplett, P. O. Box 562, Tulsa, Okla. 

Managing Editor: J. Kent Ridley, 4401 Greely, Hous- 
ton, Texas. 

Business Manager: A. L. Burns, 4311 San Jacinto, 
Houston, Texas. 

2. That the owner is: (If owned by a corporation, its 
name and address must be stated and also immediately 
thereunder the names and addresses of stockholders own- 
ing or holding one per cent or more of total amount of 
stock. If not owned by a corporation, the names and 
addresses of the individual owners must be given. If 
owned by a firm, company, or other unincorporated con- 
cern, its name and address, as well as those of each 
individual member, must be given.) 

The Gulf Publishing Company, Houston, Texas: James 
Anderson, Houston, Texas; R. L. Blaffer, Houston, 
Texas; Mrs. Sarah Campbell Blaffer, Houston, Texas; 
A. L. Burns, Houston, Texas; J. F. Carter, Jr., Tulsa, 
Oklahoma; Dr. N. L. Dudley, Goose Creek, Texas; 
R. L. Dudley, Houston, Texas; W. 8S. Farish, Hous- 
ton, Texas; Wm. V. Gross, Houston, Texas; Howard 
R. Hughes, Houston, Texas; Chas. H. Lane, Houston, 
Texas; Wallace E. Pratt, Houston, Texas; J. Kent 
Ridley, Houston, Texas; S. W. Robinson, Houston, 
Texas; R. S. Sterling, Houston, Texas; R. P. Swinsky, 
New York, N. Y.; O. R. Waller, Chicago, Tl. 

8. That the known bondholders, mortgagees, and other 
security holders owning or holding 1 per cent or more 
of total amount of bonds, mortgages, or other securities 
are: (If there are none, so state.) None. 

4. That the two paragraphs next above, giving the 
names of the owners, stockholders, and security holders, 
if any, contain not only the list of stockholders and 
security holders as they appear upon the books of the 
company but also, in cases where the stockholder or 
security holder appears upon the books of the company 
as trustee or in any other fiduciary relation, the name 
of the person or corporation for whom such trustee is 
acting, is given; also that the said two paragraphs 
contain statements embracing affiant’s full knowledge 
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and belief as to the circumstances and conditions under 
which stockholders and security holders who do not 
appear upon the books of the company as trustees, hold 
stock and securities in a capacity other than that of a 
bona fide owner; and this affiant has no reason to be- 
lieve that any other person, association, or corporation 
has any ‘interest direct or indirect in the said stock, 
bonds, or other securities than as so stated by him. 
L. BURNS, 
Business Manager. 
Sworn to and subscribed before me this llth day of 
September, 1931. 
(Seal) MAUD DIXON. 
(My commission expires June Ist, 1933.) 





Specialists in heat and corrosion 
resistant alloy castings. 


MICHIANA PRODUCTS CORP. 
Michigan City, Ind. 








STORAGE TANKS 


FROM- TANK CARS 


2,000. to 13,000 Gallon Capacities 
Lowest Prices 


ERMAN-HOWELL & CO., Inc. 
332 So. Michigan Ave., Chicago, [Illinois 








Electrically Driven Centrifuges 


Hand Centrifuges 
WRITE 


WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory Apparatus 
918 Chestnut St. Philadelphia, Pa. 











Bidgs 


Welded Vessels 





Welded Butane Gas Receiver 











Welded Bell Cap Absorber 


IGGS High Pressure Weld- 
ed Voseale insure maximum 
safety and efficiency. The 
Biggs Weld is uniform, duc- 
tile, and stronger than the 
plate itself. 








MK, THE BIGGS BOILER 
WORKS CO., Akron, Ohio 
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